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1. GENERAL NOTES

The operating instructions are for optimal handling and parametrization of the TCS.2. They are
intended to allow the user to set the unit according to ecological and economical aspects and to
ensure trouble-free operation.

Caution:
Read and observe the safety instructions in the device manual before use.

1.1 Principles

These operating instructions relate to devices in the following series:
- TCS.2: thermofin® control system, 2nd generation

and to all associated device components delivered by the manufacturer. Regardless of whether wired
or wireless, or defined as standard or as a special solution with the additional designation “X”.

The binding technical data can be found in the relevant catalogue sheets, the associated device
specifications and in the information on the corresponding type plates.

For control cabinets, control and regulating devices, the information on the identification plates
applies first and foremost.

1.2 Introduction

Recoolers, condensers and evaporators require a suitably complex control system for optimal
adaptation of their performance to the amount of heat to be dissipated or absorbed at the time, taking
environmental conditions into consideration. Modern control systems not only permit an operation
precisely adapted to the conditions of the cooling unit, but are also characterised by particularly high
energy efficiency. Helpful additional functions increase comfort when operating the unit and permit
rapid communication with higher-level control systems. The use of high value components allows the
fans to run completely smoothly and the fan drives to be handled gently and with minimal disruption.

With the 2nd generation thermofin® control system (TCS.2), the user receives a fully-fledged control
and regulation unit. It provides control, regulation and monitoring of commercially available EC fans
as well as electronic speed adjustment of fan motors in connection with corresponding inverters and
voltage regulators. Furthermore, the TCS also regulates and controls all water-side components in
hybrid and evaporative cooling systems.

The TCS is also used in thermofin® industrial cooling products. In penthouse, air and insulated
coolers, it regulates and monitors all flap movements and defrosting processes in addition to the
speed of the fans.

Communication between the TCS and the fans or the power controllers can be done using a
MODBUS connection. Conventional information transmission using analog signals is also possible

Operating instructions original version © thermofin GmbH
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with the TCS. Up to 126 CAN 1/O fieldbus components can be connected via the system bus. A web
or master terminal permits decentralised operation and visualisation.

The TCS is a modern control unit with all necessary input and output systems. For a convenient
overview, there is a 4.3” TFT display with touch function. This allows all operating and system settings
to be made in a user-friendly and intuitive way.

As standard, the TCS is located in a weather-protected switch box directly on the housing of the
corresponding heat exchanger. If the TCS is assembled in a different location for structural reasons,
it can be placed in a separate control cabinet or in the machine room of the cooling system without
any problems.

1.3 Area of application

In modern and energy-efficient cooling and air conditioning systems, the TCS takes over the
regulation, control and monitoring of heat exchangers and their fans including all necessary
additional devices and fittings.

Without a correspondingly classified control cabinet, control units in the TCS series can only be
operated in dry, weather-protected and properly air-conditioned spaces. Thermofin®® control
cabinets meet all important criteria for placement in the open air and therefore also permit trouble-
free operation with the integrated TCS.
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1.4 Circuit diagram TCS.2
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Modbus RTU
extern I/O
La-4 La-4
Yy Yy
Modbus RTU CAN Drucksensor  Austritts- AuBen-  ext. Signal Drehzahl  Drehzahl
Ventilatoren fiir Feldbus 4...20 mA temp. temp. 0...+10V Sollwert 1 Sollwert 2
Erweiterungen 0..+10V  0..+10V
(optional) TDS40  TTS90-5  TTS90-2

KTY 81-210  KTY 81-210

Standard configuration, may vary. Example configuration of inputs and outputs.
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2. STRUCTURE / NAVIGATION

2.1 Circuit diagram TCS.2

Image 2

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

’ V Setpoint 2 280 °C
\Actuell value 2 278 °C

thermofin'  [ambient terp. 243 °C

heat exchangers- Germany \Humidity 444 %hrH

it

TCS 2807 N L2
\Wednesday oz P e

2.2 Navigation / button functions

HOME / start screen
This button is on various main and sub-menus. Selecting it always brings the user
directly to the start screen.

Back
Jump back one menu level

Forwards
Jump forward one menu level

Confirm
The current input or error message is acknowledged

Confirm all
All currently present error messages are acknowledged

NN MO B
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Alarm history
This button brings the user to a list of past error messages, sorted from new to old with
the indication of when they occurred and when they were removed.

Delete
The list of saved alarms is deleted. This function requires the manufacturer's password
to be entered (see chapter 2.4 “Passwords”).

Undo
The input is returned to the previous state.

Monitor
Direct jump to the “Monitor” sub-menu, in which all important setpoints and actual
values for controller optimisation are shown.

Control parameters
Jump directly to the sub-menu “Control parameters” The proportional factor k, and the
reset time T, of the thermofin® PI controller are set here.

Modbus fan status
This icon is only shown during fan control via Modbus, and leads to a sub-menu listing
any fan operating, status and error messages.

STOP / RUN

The STOP button stops the fan Modbus. This is a precondition for starting the fan
parametrising process. After leaving the parametrising menus, the Modbus is
automatically started again.

Writing parameters in the fan
All preselected parameters and addresses are loaded in the respective Modbus fan(s).

Manual operation
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Depending on the type of device, the user is taken from here to an operating interface
where all relevant flaps, valves and pumps can be manually actuated or adjusted.

Licence manager
Overview of installed licences

rm— Manual/automatic switcher

-7 During commissioning or troubleshooting, the user can select the “Automatic” and
“Manual” operating modes using this button. If a digital output or an analog output is
switched to “Manual”, this will be shown on the start screen. If the control is returned
to automatic mode, the output assumes the original value (from before switching to

manual).
@m\ Manual mode A
@ Automatic mode

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

”-_I_ effSLIDE settings
The limit values (switching on and off conditions for mat humidification) for the “water-

saving” or “energy-saving” modes are set here.

Mat system
Device-specific settings for all devices in which the input air is pre-cooled with mats
(adiabatic pads).
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Summer mode

Winter mode

Main or spray valve
is OPEN

Main or spray valve
is CLOSED

Main or spray valve
OPENING

Main or spray valve
CLOSING

Regulating valve is OPEN

fEE g

Regulating valve is CLOSED

Regulating valve is partially open
(With % indication)

Neutral setting

o
&,

¢

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

All parameters for switching the
humidification on and off are set to
“water-saving”
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2.3 Menu structure
2.3.1 Start screen

After switching the control voltage on, the thermofin® logo appears on the screen with the address of
the head office in Heinsdorfergrund.

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

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

Image 3

e 2
Info/Status
» Chapter 3
Setpaint 1 250 °C /
|/ ‘Actuell valugl 250 °C (
’ Device settings
Setpoint 2 280 °C » Chapter 4
‘Actuell value 2 278 °C \ y,
the Ambient termp. 243 °C Main menti
e S——— \Humldlt\f 444 SorH
TCS2_A07 N LA - \
‘Wednesday noazdz P i I) EXternaI
temperature**
. J
HY ON/OFF
[ D) Design ] [ E) Alarm ] F) Proaram version. time. date G)

*  only visible if a dual circuit device is selected

**  only visible if a wetted or humidified device is selected or an external temperature was selected as the
analog input.

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

Four main function buttons are found in the right display halves. These are described in a separate
chapter. All other symbols and displays are explained briefly below:
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A) Circuit 1

Devices that only have one hydraulic line with the corresponding sensor (temperature or pressure)
are designated as “single circuit”. The selection of the sensor is made automatically when the factory
settings are loaded (chapter 4.1.3). This marked display “circuit 1” represents the setpoint (can be
edited in the main menu - Setpoints (chapter 5.7) and the actual value (measured by the sensor)
for this line. Both values influence internal regulator 1.

If the “slave mode” operating mode is selected, the “control value” (given in percent) is shown rather
than the setpoint. The actual value display remains.

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

“select desired control signal” (chapter 4.2.5)
- Device settings = Control - Inputs/outputs - Analog IN basic device >

Analog IN 3 > “Speed Slave 1” (chapter 4.3.3)

B) Circuit 2

If a dual or multiple circuit device is selected, the setpoint and actual value for the second hydraulic
line is displayed under the display of the first circuit. The selection of the sensors is made
automatically when the factory settings are loaded (chapter 4.1.3). This setpoint can also be edited
in Main menu - Setpoints (chapter 5.7). The setpoint and actual value from of Circuit 2 influence

internal regulator 2.

If the “slave mode” operating mode is selected, the “control value” (given in percent) is shown rather
than the setpoint. The actual value display remains.

To switch the slave mode on or off, two settings must be made in the “control” menu:
- Device settings - Control = Slave setpoint >
select desired control signal (chapter 4.2.5)

- Device settings = Inputs/outputs ->
Analog IN basic device > Analog IN 4 “Speed Slave 2” (chapter 4.3.3)

C) Logo / Manual

In normal mode, the thermofin® logo is displayed here. However, if the manual mode of a digital or
analog output is activated, a hand symbol highlighted in yellow appears, indicating the output that is

currently set to manual mode.

% By selecting the information window highlighted in yellow, the user is brought directly to the
£ corresponding output, which is still activated.
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D) Design

Device design given as an example. This is selected at the factory. See also chapter 4.1.2 (Selection
of device design). These are shown as an example in the selection and at the start screen. In the
case of individual device types (e.g. insulated coolers or hybrid coolers), selecting the image brings
you directly to the system overview (monitor).

E) Alarm / Warning message window

If there are no warnings or alarms, or these have not been acknowledged, this window is not visible.
As soon as a current fault occurs, whether high priority (alarm) or low priority (warning), the device
design and the date/time window are hidden. A fault message window blinking red and green opens
with a plain text display indicating the most recent message (see also 5.5°).

Selecting the message window brings the user directly to the Main menu to the sub-item
“Alarm” (see also chapter 5.5 “Alarms”.)

k=

F) Program version, time, date

= TCS.2 — device generation

= A0l - Version status in short form, full version number in first main window: “Status /
Info” (see chapter 3)

= Weekday, can be edited in Main menu > “Time/Date” (see chapter 5.10 “Time/date”)

= Time in hh:mm:ss format, can be edited in Main menu > “Time/Date” (see chapter 5.10
“Time/date”)

G) Language

Directly selecting the “country flag” brings the user to the language menu. Here, the user can
currently switch between the following languages:

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

This button is primarily used to turn the device on and off. This means that even if an external release
(request) is present, the device remains switched off until there is a switch-on instruction via the
display button. The status is indicated by the highlighted colour:

RED -> OFF
- to switch the device on, select this button quickly
- display switches to green

GREEN > ON

- to switch the device off, the user must press the button down for 5 seconds
- this should prevent the device from being switched off unintentionally

- display switches to red

I} External temperature / air humidity

External temperature:

If an external temperature is selected, this is also displayed in the Start screen in °C or °F. The
indication of °C or °F can be changed in Main menu > “SI/IMP” (see also chapter “SI/IMP”.0). The
external sensor can be selected in the program in the following way:

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

= |n the menu Device settings = Inputs / outputs - Analog IN selection > “Analog IN 2, 3 or
4” (see also chapter “Analog IN basic device” 4.3.3)

= |f the demand for analog temperature inputs increases past 4 (these are available as
standard on the basic device), the external sensor is automatically placed on an analog IN
CAN extension (see chapter D) “Assignment of analog 1/0 extensions”).

Air humidity:

To calculate the maximum evaporation precisely, a relative air humidity sensor is installed on
thermofin® adiabatic pad devices. If this kind of device is selected, the air humidity is also shown in
the Start screen. The following options exist for selecting a humidity sensor in the program:

= The factory settings of a thermofin® adiabatic pad device are loaded.

» |n the menu Device settings = Inputs / outputs - Analog IN selection - “Analog IN 3 or 4”
(see also chapter “Analog IN basic device” 4.3.3)

= |fthe demand for analog inputs increases past 4 (these are available as standard on the basic
device), the humidity sensor is automatically placed on an analog IN CAN extension (see
chapter D) “Assignment of analog 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 here:

2.41 Manufacturer's password

This password protects basic factory settings. Parameters like the device type, design, extension
module, operation hour counter, addressing fans, etc., are not accessible for users.

2.4.2 Admin device password
The password for the device settings should be requested from the manufacturer or

supplier of the TCS if required.

2.4.3 User parameter password (editable)

The pre-set password for parameter changes (setpoints, control parameters, time/date, etc.) is
“3333". This can be changed by the operator to an individual password that only they know.

The parameter password can be changed in the following way:

Image 4 Image 5

MAIN MENU

Setpoint 1 250 8C
Actuell value 1 250 °C

by °
L/
’// Setpoint 2 280 °C

ACTUAL VaLLES

SETPOINTS |

| |
| 1/0- DISPLAY / MANUAL || ADDITIONAL FUNCTIONS
\Actuell value 2 278 °C | TREMND | | |
thermofin Ambient temp. 243 °C E | | | |
peaterchengers Gemans | Hmidity 444 YorH | COUNTER || NETWORK TP |
T o
. o T T | ALARME || TIME/DATE |
)\ \Wadnesday nozzdz  Hl S SIXIMD @

= Keep the button “DELETE PW INPUT” pressed for 5 seconds (Image 5)

The following window then opens. If the system password has already been entered, this step is skipped (22a)
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Image 6 Image 7

MNew parameter pas:

Old Password % MNew Password

& L as

=> Enter the current (old) user => A new 4-digit password can now be entered
parameter password (Image 7)
(Image 6)
= CAUTION: Keep this password safe. If this
=>» This password is factory set as: password is lost, the password for the
“3333” device settings (admin password) will be

needed for further parameter adjustments.
This must be requested from the
manufacturer or supplier of the TCS.

Image 8 Image 9

MNew parameter password

Change Password Change Password
o
Customer password saved

Reset customer password Gl?
Y,

Reset customer password

QEd

as

= After entering the new password, =» The message “Password saved” appears
confirm the entry with the tick (Image 9)
(Image 8)

=> After this process, the process can be
repeated using the current password (Image
9)
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2.5 Change (edit) values

To change a value (parameter) or a status in a
menu, directly select the box with a light blue
background. All boxes with a white background
are purely displays and cannot be edited. The
following sub-menu is an example (see Image
10): “Fan settings”

After selecting a box with a light blue
background with a digit, 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 over the keypad (see Image 11).

Image 10

Control EBM Mockus

| G | ‘Numbar of devices

y.
@i rection of rotation

g
/| Murnber of fans per unit

| 1 HNO‘foansforaIarm

| Max speed %

|Min speed %o

|L\ mit speed rpm

| 100@&nergency rmode | Off
\
| 1} é \gency speed % | 50.0
;

| 1250 | Effergency Delay sec.

|Nom| nal speed rpm

| 2300 |

| Ye<VENTILATORTEXTE=

N

4
o

[ =]

(4]

Image 11
[ MNurmber of fans ]
| }
5 7 8 9 0 . CLR <-
ﬁ,ﬂ 2 3 fat 5 = ESC @
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3. INFO/STATUS

All relevant manufacturer’s information as well as the software and hardware versions
can be found here. This information is urgently required in order to provide the best
possible assistance with any support requests (see Image 12).

Image 12

Image 13
Setpoint 1 250 AT
V; (ctuell valee 1 250 *C Dry cooler wet operat.
/ SetpOimt 2 280 ZC Software Yersion: TCS.2_ADS_w20220617 Monday  10.01.2005
\ACtue” value 2 278 Rurtime systern: 22204110 IF address: 172251010
. @ CPU number: 10829 Metwork: rnask:  255.255.255.0
thermofln Armbient termp. 243 oC Kernel version: 20180103 Firmware: w214
heat exchangers-Germany Humidity 444 S%rH Bootl oader Wersion: 20171221
\ - Boot Switch: RUN
e e
. e ] = Order nurmber /Pos: 50023000 120
TCS2_A07 N LA -
\ i | O -:9:- Requir eth NC @
- y i 1 /
. . . _ 3.2
Status display with the following content: Adi
. ust
- Currently loaded software version )

- Runtime system version (operating system)
- CPU serial number

- Kernel version

- Bootloader version

- Position of the boot switch

- Order number thermofin®/Item in order

- Date and time

- Currently set IP address

- Network mask

- Firmware version

V-4 NENE
- <@ Summer orwm?;;[vﬁﬁode

- Status and type of request (enable)

order data
[ See 3.1 “Licence ]

manager”

= Off: Device has no external release (see chapter 4.2.1: Control -> Request)
or is switched off locally (symbol red) .
NC: Enable active, Normal Cooling

= FC: Enable active, Free Cooling (setpoint switching active, see chapter 4.2.2: Control ->
Setpoint switching)

= HR: Enable active, Heat Recovery — only for condensers (setpoint switching active, see
chapter 4.2.2: Control -> Setpoint switching)

= HP: Heat pump operation active (see 4.2.19 Control heat pump operation circuit 1/2: Control
-> Heat pump operation)
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Overview of currently installed licences.
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Image 14

| ModBus RTU Master Lizenz ‘ Installed ‘
| ModBus RTU Slave Lizenz ‘ Installed ‘
| WiebServer Lizenz ‘ Mot Installed ‘
| ModBus TCP Server Lizenz ‘ Mat Installed ‘
| FTP Zerver Lizenz ‘ Installed ‘

&=

3.2 Order/Item
By pressing the “Order number/ltem” box for at least 5s (see Image 13), the following window opens

(Image 15), in which the customer-specific order data and the serial number of the TCS.2 controller
are entered.

This function cannot be used by the customer (manufacturer's password necessary).

k=%

Image 15

Order nurber S00Z3000
Position / Device 120 1
SH/MFD 201326
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4.  DEVICE SETTINGS

device settings, it is possible for the manufacturer or 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 its tasks for the respective customer application.

Image 16

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

VI
|/
’ // Setpoint 2 280 °C

\.ﬂ.ctuell value 2 278 °C

thermofin'  [ambient terp. 243 =C E

heat exchangers- Germany Hurnidity 444 %rH
W
B it

TCS2_A07 L
\Wednesday ooazdz Pl

Device
password

Image 17
DEVICE SETTINGS
41 .
— HEAT EXCHANGER SYSTEM |
4.2 > DEVICE SETTINGS ADDITIONAL FUNCTION S

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

4.4 / |

J’ BMS BUS SYSTEM SI/IVP 4-|-— 47

Elg 2 | I —

Leaving Device settings, incl. its sub-menu, is done using the Back or HOME buttons.

The marked sub-menus are described below. The outlined digits indicate the chapter number.
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4.1 Heat exchanger system
Image 18

Dry cooler adiabatic pads
411 > two circuits, separate control
‘ Double block cooler V-shape single row |
413 |me— \ LOAD FACTORY SETTINGS |

‘ SAVE / LOAD DEVICE SETTINGS

as

¢ 4.1.2

¢ 414
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4.1.1 Selection of heat system / explanation of terms

This function is presented in white and cannot be adjusted by the customer (manufacturer's
password necessary).

The following device types can be selected from the factory:

ey

ok wh R

13.
14.

15.
16.

17.
18.

19.
20.

21.

22.
23.

Condenser dry

Condenser sprayed

Condenser dry, multi-circuit, max. selection
Condenser sprayed, multi-circuit, max. selection
Condenser dry, dual circuit, separated control
Condenser sprayed, dual circuit, separated control

Recooler dry
Recooler sprayed
Recooler dry, dual circuit, max. selection

. Recooler sprayed, dual circuit, max. selection
. Recooler dry, dual circuit, separated control
. Recooler sprayed, dual circuit, separated control

Condenser adiabatic pads
Condenser adiabatic pads, dual circuit, separated control

Recooler adiabatic pads
Recooler adiabatic pads, dual circuit, separated control

Evaporative condenser
Evaporative recooler

Insulated cooler
Penthouse cooler

Air cooler

Hybrid condenser
Hybrid recooler

In the selection of the heat system, it is determined whether the TCS functions as a
cooling tower manager (several slave devices controlled) or takes over control and
regulation for one device and its fans as standard. See also chapter 11.1 “Adjustments in
Device settings” and chapter 11.2 “Adjustments in Main menu - Additional functions ->
Cooling tower manager”
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Explanation of terms:

Condenser:
An air-cooled condenser is an important component in the cooling system. Compressed coolant
(refrigerant vapour) is condensed by releasing heat into the ambient air using fans.

Recooler:

Waste heat occurs in different 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. Recoolers dispel this waste
heat into the ambient air.

Dry:

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

Evaporator:

In evaporators, the tube bundle heat exchanger is sprinkled with the coolant water. In counterflow,
the air flows through the tube bundle and is therefore in direct contact with the coolant water. The
heat is dissipated using a combined material and heat transfer process. In this process, about 2/3 of
the heat flow is dissipated into the ambient air through evaporation, and only 1/3 through convection.

Air cooler:

Air coolers suck the heated room air on one side and lead this through a finned heat exchanger
containing water or a water-glycol mixture. In this way, heat is absorbed from the room air flowing
through it. See also chapter 5.8.2 “Medium functions”.

Insulated cooler:

Insulated coolers are recirculating coolers in a container design, which are mounted in front of
corresponding openings in the external walls of refrigeration rooms and control the temperature of
the connected refrigeration room from there. The insulated cooler also has an opening on the side
against the wall, through which the refrigeration room air is sucked, cooled and blown in again. Both
openings are coordinated in size. The opening is provided with a horizontal defrost flap. When
opened, this separates the intake and outlet air, closed refrigeration room and the inner space of the
insulated cooler. Fans for transporting air are mounted directly on the cooler or evaporator block.
These are dimensioned according to the desired air quantity and pressure.

Sprayed:

These devices are dry recoolers or condensers, which are additionally fitted with one or more nozzle
sticks. Depending on the design, these are arranged under or next to the finned heat exchanger. If
needed, the water is sprayed into or against the direction of air flow, in which there is a precooling
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effect of the air sucked in due to the evaporation of the water. Part of the sprayed water also reaches
the fin surface and wets it. This results in a further evaporation effect that allows cooling below the
ambient air temperature. Dry recoolers and condensers are generally designed for dry operation. Wet
mode with spraying is only for peak load coverage.

Adiabatic pads:

Recoolers or condensers with adiabatic precooling systems have wetting mats, through which the
external air is sucked in. The air flows through the mats that are humidified with water, where they
are cooled through evaporation (withdrawal of evaporation enthalpy) before entering the heat
exchangers. This increases the temperature difference of the heat exchange, and return or
condensing temperatures below ambient temperature are even possible. As no water is placed
directly on the heat exchanger, but rather only precooled air, the possible duty cycle of the
humidification is significantly higher than with the sprayed systems.

Hybrid:

Hybrid devices cool the medium with ambient air and with water evaporation. At the low temperature
range, the heat is exchanged convectively (dry cooling). At high temperatures, the surface of the
finned heat exchanger is wetted with water. The heat is then released to the ambient air partially
convectively, partially in latent form as invisible steam.

Dual circuit / multi-circuit:

These devices have two to max. four hydraulically separated circuits that are installed in one or two
separated, finned heat exchangers. For this reason, each circuit has a separate pressure or
temperature sensor.

Max. selection:

This function relates to dual or multi-circuit devices that work with only one internal regulator and
multiple sensors. The circuit with the higher value at the sensor (pressure or temperature) generally
becomes the controlled variable in the TCS and thereby determines the control variable (speed of
fans).

Separated control:

Both lines of a dual circuit device are not only considered as separate hydraulically, but also in terms
of control. For this reason, there are also two internal controllers whose control variable corresponds
to two different fan groups. Two different coolants or heat transfer media are possible.

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —

thermofin® control system 2nd generation Page: 31/315

4.1.2 Selection of device design

This function is also presented in white and cannot be changed by the customer (manufacturer's
password necessary). The following device designs can be selected from the factory. These are
shown as an example in the selection and in the start screen.

Table cooler horizontal single row
Table cooler horizontal two-row
Table cooler vertical single row
Table cooler vertical two-row
Double block cooler V-shape single row
Double block cooler V-shape two-row
Evaporator single row
Evaporator two-row
Hybrid device single row

. Hybrid device two-row

©oNoGhA~®WDNE

[ERN
o

In the case of the “insulated cooler” and “penthouse cooler” heating systems, there are special
device designs/flap variants. See also chapter 10.1 “Selection of heat exchanger system —
insulated cooler”.

ey

4.1.3 Load factory settings

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

Caution! All previous parameter adjustments and customer settings will be lost. It is essential
to compare the set parameters with the parameter list on the circuit diagram beforehand!

ey
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4.1.4 Save/load device settings

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

To prevent this, the user has the option to save their settings and parameter on an internal B: drive.
For this reason, please respond to the security prompt: “Are you sure?” with “save”.

Image 19

HEAT EXCHANGER SYSTEM

Dry cooler adiabatic pads
two circuits, separate control

Double block cooler W-shape single row

SaVE /S LOAD DEVICE SETTINGS

Are you sure’ %Save load g
Y

After a new program version has been recorded, the process can be repeated and the security prompt
can be answered with “load”.

Now the saved data from B: drive are loaded back into A: drive. If the process needs to be interrupted,

this is possible at any time with the “Back” button. ..
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4.2 Control

In the sub-menu, the user determines the signal used to control or activate the respective signal. The

right arrow button takes the user to the expanded cona‘nenu (from chapter 4.2.7. Hygiene circulit).

The following is a list of setting options:

4.2.1 Request (enable)

In addition to switching on locally via the display in the start screen (see chapter 2.3.1 ON /OFF),
there is a second condition for putting the device into operation. The request (enable) must be set
externally or permanently via the menu. The following setting options in the menu exist for this

purpose (right and left arrow keys):

Signal type:

- binary

0=0FF, 1=0N

Selection options:

- via terminal *

+ 24 VDC at terminal X7.1 (DI-1), see chapter
1.4 (Circuit diagram TCS.2)

- via bus

The type of communication bus is set in
Device settings = GLT bus system. See also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Register 1, Bit 0 (Bool), (Register value 1)
Message from TCS (read from TCS):
Register 141, Bit 6 (Bool), (Register value 64)

- SW1 fixed ON **

The request is permanently activated (ON).
Internal setpoint 1 (NC — normal cooling) is
applied to the controller.

- SW2 fixed ON **

The request is permanently activated (ON).
Internal setpoint 2 (FC — free cooling or HR —-
heat recovery) is applied to the controller.

* Factory settings
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** These settings are typically used for the functional test and for
commissioning. If e.g. no external release has been sent by the GLT.

4.2.2 Control setpoint switching

The program differentiates between two editable setpoints. Adjustable in Main menu =2 Setpoints
(see also chapter 5.7 “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

S e = binary 1 = FC - free cooling / HR — heat recovery

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

, s
= viaterminal 1.4 (Circuit diagram TCS.2)

The setpoint changeover is controlled by the

, external temperature.
- via AT P

(AuRBentemperatur,
external
temperature)

The switching thresholds are set in Main menu
-> Setpoints - Setpointsw. AT. However, this
is only displayed after selecting “via AT” (see
also chapter B)

The type of communication bus is set in
Device settings = GLT bus system. See also
chapter 0 “Possible settings:

ON - OFF

Selection options: Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”

The following parameters exist for direct
communication via MODBUS:

Write:

Register 1, Bit 1 (Bool), (Register value 2)

- via bus

Read NC1 (Normal cooling 1) active:
Register 164, Bit 0 (Bool), (Register value 1)
Read NC2 (Normal cooling 2) active:
Register 164, Bit 1 (Bool), (Register value 2)

Read FC1 (Free cooling 1) active:
Register 164, Bit 2 (Bool), (Register value 4)
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Read FC2 (Free cooling 2) active:
Register 164, Bit 3 (Bool), (Register value 8)

Read HR1 (Heat recovery 1) active:
Register 164, Bit 4 (Bool), (Register value 16)
Read HR2 (Heat recovery 2) active:
Register 164, Bit 5 (Bool), (Register value 32)

The setpoint changeover is controlled via the
temperature difference (inlet/external
temperature).

- viadT, AT-ET
The switching thresholds are set in Main menu
- Setpoints - Setpointsw. AT-ET

See also chapter

-> Off Function deactivated.

* Factory settings

4.2.3 Night limit control

With this function, the maximum fan speed is limited to a value in order to reduce the noise emissions
to a minimum at certain times (at least at night). Adjustable in Main menu = Setpoints (see also
chapter 5.7.4 “Night limitation”).

Signal type: - binary 0=0OFF, 1=0N

+ 24 VDC at terminal X7.3 (DI-3), see chapter
1.4 (Circuit diagram TCS.2)

The type of communication bus is set in
Device settings = GLT bus system. See also
chapter 0 “Possible settings:

ON - OFF

- via terminal *

Factory settings: OFF

SEEELO O CS. - via bus GLT (Gebaudeleittechnik, building control

system) bus system”

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):
Register 1, Bit 2 (Bool), (Register value 4)

- Off Function deactivated.
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* Factory settings

4.2.4 Control setpoint shifting

This function allows the operator to adjust the condensing pressure or the outlet pressure to certain
operating conditions. All relevant values for this are set in Main menu = Setpoints = Setpoint shifting.
However, this is only displayed after selecting a control (see also chapter 5.7.3 “Setpoint shifting”)
The following control options are available:

Signal type: - analog 0—-100%
-> Off * Function deactivated.

0 — 10 V signal at terminal X4.31 (Al-3) or

X4.32 (Al-4) with dual circuit devices, see

chapter 1.4 (circuit diagram TCS.2)

2 — 10V signal at terminal X4.31 (Al-3) or

X4.32 (Al-4) with dual circuit devices, see

chapter 1.4 (circuit diagram TCS.2)

> via terminal 0—-20mA signal at ternjinql X4.31 (AI-3) or
0—20 mA X4.32 (Al-4) Wlth QUQI circuit devices, see

Selection options: chapter 1.4 (circuit diagram TCS.2)

4 — 20 mA signal at terminal X4.31 (Al-3) or

X4.32 (Al-4) with dual circuit devices, see

- via terminal
0-10V

- via terminal
2-10V

- via terminal

4-20mA chapter 1.4 (circuit diagram TCS.2)
The shifting starts to raise the setpoint at a
- via AT certain external temperature.
(Aul3entemperatur,
external All relevant values for this can be set in Main
temperature) menu > Setpoints > “Setpoint shifting” (see

also chapter 5.7.3 “Setpoint shifting”)
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The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
- via bus communication via MODBUS:

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)

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 settings

4.2.5 Control slave setpoint

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

Signal type: - analog 0—-100 %
-> Off * Function deactivated.

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

2 — 10V signal at terminal X4.31 (Al-3) or
X4.32 (Al-4) with dual circuit devices, see
Selection options: 2-10V chapter 1.4 (circuit diagram TCS.2)

0 — 20 mA signal at terminal X4.31 (Al-3) or
X4.32 (Al-4) with dual circuit devices, see
chapter 1.4 (circuit diagram TCS.2)

4 — 20 mA signal at terminal X4.31 (Al-3) or
X4.32 (Al-4) with dual circuit devices, see
chapter 1.4 (circuit diagram TCS.2)

- via terminal
0-10V

- via terminal

- via terminal
0-20mA

- via terminal
4 —-20 mA
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- via bus

The type of communication bus is set in
Device settings = GLT bus system. See also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”

The following parameters exist for direct
communication via MODBUS:

Register 6 (INT), (Register value: 0 to 1000 -
0.0 — 100.0 %)

Register 7 (INT), (Register value: 0 to 1000 >
0.0 — 100.0 %)

- via terminal
2 —10 V with
emergency

operation

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

In the event of signal loss (< 2V), the control
switches to autonomous operation when using
the sensors connected to the TCS.

- via terminal

4 — 20 mA signal at terminal X4.31 (Al-3) or
X4.32 (Al-4) with dual circuit devices, see

4 — 20 mA with chapter 1.4 (circuit diagram TCS.2)
emergency In the event of signal loss (< 4mA), the control
operation switches to autonomous operation when using
the sensors connected to the TCS.
The control signal is specified by an internally
generated value. For the insulated cooler, for
- internal example, this can be a set fixed speed during

normal cooling. See also chapter 10.4.10 “Fan
fixed speed”

—> without signal

The fans are controlled externally, but directly
and not via the TCS.2

* Factory settings
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4.2.6 Control winter mode

%  This function is only relevant for humidified or wetted devices, and can be set in the Main

menu.

To prevent frost damage to the hydraulic system, the device switches from summer mode (normal
mode) to winter mode from a set external temperature. The pipeline system in the area subject to
frost is emptied. The current status is presented in different sub-menus as a sun or ice crystal (see
below). All relevant settings are made in Main menu - Wet mode - “Winter mode” (see also chapter
6.4.1 “Winter mode / Summer mode”). The following options exist to activate this function:

]
0 = OFF > Summer mode ':ff

Selection options:

Signal type: - binary . e
1 =ON = Winter mode ==
The TCS records the external temperature with
the installed external sensors. The function is
- Internal *

switched on and off using the set parameters
in Main menu > Wet mode > “Winter mode”.

- via terminal

+ 24V DC at terminal X7.5 (DI-5) or terminal
X7.8 (DI-8), can be selected in Device settings
- Inputs / Outputs - “Digital IN basic device”
see chapter 1.4 “circuit diagram TCS.2)

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Register 1, Bit 13 (Bool), (Register value 8192)
Message from TCS (read from TCS):

Winter mode active

Register 144, Bit 11 (Bool), (Register value
2048)
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- Off Function deactivated.

* Factory settings
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4.2.7 Control hygiene circuit circuit 1/ 2

For reasons of hygiene, stagnating water in the pipe should be avoided. The hygiene circuit is for
emptying the water pipe from the main water valve to the device (see also chapter 6.4.6 “Hygiene
circuit”).

This function must be set to "ON" in Device settings > System > Wetting > “Hygiene
switching”. Otherwise, the control has no effect!

The following options for control exist:

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

With the adiabatic switched off (no water
demand), the function is activated after the set
waiting time in Main menu > Wet mode >
"Hygiene circuit”. The function is only
deactivated again once the humidification /
wetting has been requested again.
+ 24V DC at terminal X7.7 (DI-7), can be
selected in Device settings - Inputs / Outputs
- “Digital IN basic device"
see also chapter 1.4 (circuit diagram TCS.2)
The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

- Internal *

- via terminal

Factory settings: OFF
Selection options: . . -

P GLT (Gebéaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
. communication via MODBUS:

- via bus
Request to TCS (write to TCS):

Register 1, Bit 14 (Bool), (Register value
16384)

Register 2, Bit 12 (Bool), (Register value 4096)
Message from TCS (read from TCS):
Hygiene function circuit 1 active:

Register 144, Bit 9 (Bool), (Register value 512)
Hygiene function circuit 2 active:

Register 146, Bit 4 (Bool), (Register value 16)
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- Off Function deactivated.

* Factory settings

4.2.8 Control master mode external

This function is used with devices that are controlled in a group of several devices in slave mode or
by a master (enable via bus, speed control, winter/summer mode, external actual value). As long as
the master sends an “OK” signal, the TCS reacts to the signals named. If the master fails, the device
changes to autonomous control and obtains the required values via terminals.

0 = OFF - external master inactive

lgnal Bpes = binary 1 = ON - 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 device”
Digital output X7.15 (DO-7) “Master OK”
Device settings = Inputs / Outputs > “Digital
OUT basic device”
see also chapter 1.4 (circuit diagram TCS.2)
The type of communication bus is set in
Device settings = GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

- via terminal

Factory settings: OFF
Selection options: > via bus
GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Master live write to TCS:

Register 1, Bit 12 (Bool), (Register value 4096)
The following parameters exist for direct
communication via MODBUS:

Life Bit write to TCS:

Register 3, Bit 15 (Bool), (Register value

-> via Bus with 32768)

Lifebit

The TCS expects a pulse from the GLT
(depending on the set time out time) in order to
monitor the function of the master. If the pulse
remains off, no external control via bus is
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possible. The TCS then works autonomously
and obtains the required signals (e.g. enable)
via terminal.

- via active bus

The bus activity shows the TCS slave that the
communication with the master TCS is OK.

* Factory settings

4.2.9 Control reversal of the direction of rotation

Signal type:

- binary

0=0FF,1=0ON

Selection options:

- Off *

Function deactivated.

- via terminal

+ 24 V DC at terminal X7.5 (DI-5) "Reversal of
the direction of rotation”

Device settings = Inputs / Outputs > “Digital
IN basic device”

see also chapter 1.4 (circuit diagram TCS.2)

- via bus

The type of communication bus is set in
Device settings = GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Register 1, Bit 15 (Bool), (Register value
32767)

Message from TCS (read from TCS):
Register 141, Bit 13 (Bool), (Register value
9192)

* Factory settings
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4.2.10 Control low load control

See also chapter 4.6.5 “Low load settings” and chapter 5.8.5 “Low load”.

Selection options:

* Factory settings

Signal type: - binary 0=0FF,1=0ON
-> Off * Function deactivated.
The switching thresholds for the individual
levels are automatically calculated by the
program based on the step count and the limit
- internal value. These can be set under: Device settings

-> Additional functions 2> “Low load” (chap. 0)
or in Main menu - Additional functions >
“Low load” (chap. 5.8.5)

- via terminal

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

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

Device settings = Inputs / Outputs > “Digital
IN basic device” (chap. 0)

-> see also chapter 1.4 (circuit diagram TCS.2)

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Register 2

Low load control level 1, Bit 0 (Bool), (Register
value 1)

Low load control level 2, Bit 1 (Bool), (Register
value 2)

Low load control level 3, Bit 2 (Bool), (Register
value 4)

Low load control level 4, Bit 3 (Bool), (Register
value 8)

Low load control level 5, Bit 4 (Bool), (Register
value 16)
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Register circuit 1: 165

Register circuit 2: 165

Message from TCS (read from TCS):
(SL = Schwachlast, low load)

SL basic load lev. 1 in operation, Bit O (Bool)
SL basic load lev. 1 in operation, Bit 1 (Bool)
SL basic load lev. 2 in operation, Bit 2 (Bool)
SL basic load lev. 3 in operation, Bit 3 (Bool)
SL basic load lev. 4 in operation, Bit 1 (Bool)
SL basic load lev. 5 in operation, Bit 5 (Bool)

SL basic load lev. 1 in operation, Bit 6 (Bool)
SL basic load lev. 7 in operation, Bit 7 (Bool)
SL basic load lev. 8 in operation, Bit 8 (Bool)
SL basic load lev. 9 in operation, Bit 9 (Bool)
SL basic load lev. 10 in operation, Bit 10 (Bool)
SL basic load lev. 11 in operation, Bit 11 (Bool)
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4.2.11 Control Roller control

See also in the following chapters:
Device settings - Additional functions - “Roller control settings (chapter 4.6.6)
Main menu > Additional functions - “Roller control menu” (chapter 5.8.6)

Signal type:

- binary

0=0FF,1=0ON

Selection options:

> Off *

Function deactivated.

- via terminal

There is currently no digital input provided to
control the roller.

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Close roller 1

Register 3, Bit 11 (Bool), (Register value 2048)
Close roller 2

Register 3, Bit 12 (Bool), (Register value 4096)
(The respective bit = false means open roller)

Message from TCS (read from TCS):

Roller 1 open

Register 177, Bit O (Bool), (Register value 1)
Roller 1 closed

Register 177, Bit 2 (Bool), (Register value 4)
Roller 2 open

Register 177, Bit 8 (Bool), (Register value 256)
Roller 2 closed

Register 177, Bit 10 (Bool), (Register value
1024)
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For further roller messages via bus, see
chapter 5.8.6 “Roller control menu”

- viarelease This function is currently unavailable.

The roller closes automatically when the wet
mode is internally activated. Activation

- via wet conditions for wet mode include e.g. reaching
operation the external temperature threshold, the speed
of the fans or the possible pre-cooling
(depending on parametrising).

* Factory settings
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4.2.12 Control free cooler valve(e)

See also in Main menu - Additional functions = “Free cooling valve” (chapter 5.8.4)

Signal type:

- binary

0=0OFF,1=0ON

Selection options:

> Off *

Function deactivated.

- via setpoint
changeover

The temperature difference between inlet
temperature and external temperature
determines whether the free cooler mode is
activated. See also: Main menu - Additional
functions 2> “Free cooling valve” (chap. 5.8.4)

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”).

As soon as the bit mentioned below is set, the
corresponding valves switch as descrived
under “Free cooling valve” (chap. 5.8.4).

Request to TCS (write to TCS):
Free cooler valve (free cooling function)
Register 1, Bit 4 (Bool), (Register value 8)

Message from TCS (read from TCS):
Bypass valve

Register 164, Bit 10 (Bool), (Register value
1024)

Inlet valve

Register 164, Bit 11 (Bool), (Register value
2048)

Three-way valve

Register 164, Bit 12 (Bool), (Register value
4096)

* Factory settings
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4.2.13 Control lock wet mode

If active, the main water valve or control valve is closed, so no water is used (e.g. water tank is
empty).

Signal type: - binary 0 = OFF, 1 = Wet lock active

- Off Same function as “internal”

The adiabatic is switched on or off through the
parameters in the wet menu “external

- Internal * temperature adiabatic ON” and the “adiabatic
speed ON/OFF”.

In addition to the internal deactivation
conditions for wet mode, the adiabatic can be
locked via the following inputs:
-> via terminal + 24V DC at terminal X7.5 (DI-7) or X7.8 (DI-
8), can be selected in Device settings = Inputs
/ Outputs > “Digital IN basic device”
see also chapter 1.4 (circuit diagram TCS.2)
The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF
Selection options:
GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

- via bus Request to TCS (write to TCS):

Lock wet mode 1

Register 2, Bit 13 (Bool), (Register value 8192)
Lock wet mode 2

Register 2, Bit 14 (Bool), (Register value
16384)

Message from TCS (read from TCS):
Lock wet mode 1 active

Register 144, Bit 15 (Bool),

(Register value 32768)

Lock wet mode 2 active

Register 145, Bit 15 (Bool),

(Reqister value 32768)
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* Factory settings

4.2.14 Source actual value

Reference source for the reference variable of the internal controller.

Signal type:

- binary 0=0FF,1=0ON

Selection options:

) ) ressure).
- via terminal P )

device”]

The actual value is recorded via a sensor
connected to the TCS (e/g/ temperature or

See also: Analog inputs = Inputs/outputs
[see also chapter 4.3.3 “Analog IN basic

Factory settings:

- via bus

1000)

1000)

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):
External actual value 1 in temperature °C
Register 16 (INT), (Register value -500 -

External actual value 2 in temperature °C
Register 17 (INT), (Register value -500 -

* Factory settings
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4.2.15 Control spray pump

See also in Main menu - Additional functions - “Spray pump” (chapter 8.2.1)

Selection options:

Signal type: - binary 0=0FF,1=0ON
-> Off * Function deactivated.
If the release (request circuit 1 DI-1) has been
set and the conditions in the menu “Spray
- internal pump” have been met, the pump switches on.

See also: Main menu - Additional functions -
“Spray pump” (chap. 8.2.1)

- via terminal

There is currently no digital input provided for
the activation of the spray pump. The pump is
also switched on via the release (external
request, DI-1) as with “internally”.

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebéaudeleittechnik, building control
system) bus system”).

As soon as the bit named below has been set
and the conditions in the menu “Spray pump”
have been met, the pump switches on.

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):

Spray pump 1

Register 2, Bit 5 (Bool), (Register value 32)
Spray pump 2

Register 2, Bit 6 (Bool), (Register value 64)

Message from TCS (read from TCS):
Spray pump 1

Register 144, Bit 12 (Bool), (Register value
4096)

Spray pump 2

Register 144, Bit 13 (Bool), (Register value
8192)

* Factory settings

Operating instructions original version © thermofin GmbH




Operating instructions controller 20.03.2024 - Version 1.5

@ thermOﬁn@ Series TCS.2 —

heat k -G any . . .
e thermofin® control system 2nd generation Page: 52/315

4.2.16 Control Defrosting, draining time and pre-cooling

The type of control selected here relates to two signals. On the one hand, the “request defrosting”
and on the other the “request draining and pre-cooling time”.

See also:
Chapter 10.3.1 “Defrosting, draining time and pre-cooling”

Chapter 5.8.9 “Air cooler / evaporator” in e.g. heat pump operation

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

- Off Function deactivated.

Request defrosting:
+ 24V DC at terminal X7.2 (DI-2)
- via

terminal * Request draining/pre-cooling time

+ 24V DC at terminal X7.3 (DI-3)

see chapter 1.4 “circuit diagram TCS.2)

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
Selection options: system) bus system”).
The following parameters exist for direct
communication via MODBUS:

- via bus Request to TCS (write to TCS):
Request defrosting:
Register 1, Bit 1 (Bool), (Register value: 2)

Request draining/pre-cooling time
Register 2, Bit 1 (Bool), (Register value: 4)

Message from TCS (read from TCS):
Defrosting active:
Register 158, Bit 1 (Bool), (Register value: 1)

Draining time active:
Register 158, Bit 1 (Bool), (Register value: 2)
Pre-cooling time active:
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Register 158, Bit 4 (Bool), (Register value:
16384)

- via schedule

In addition to the options to start the defrosting
manually (via terminal or bus), there is also the
option of automatic defrosting according to
schedule. A maximum of 4 times per day can be
set for this (see 10.4.13 “Schedule defrosting”).

* Factory settings insulated cooler

4.2.17 Control fans off

See also chapter 10.3.2 “Fans OFF (feedback standstill fans)”

Selection options:

Signal type: - binary 0=0FF,1=0N
-> Off * Function deactivated.
The fans are controlled by the TCS. This
- internal means that the information about the standstill

is available internally.

- via terminal

Feedback notifications of external fans are off:
+ 24V DC at terminal X7.6 (DI-6) or
+ 24V DC at terminal X7.7 (DI-7)

see chapter 1.4 “circuit diagram TCS.2)

- via bus

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Feedback to TCS (write to TCS):
Register 3, Bit 3 (Bool), (Register value 8)

Message from TCS (read from TCS):
Register 158, Bit 12 (Bool), (Register value
4096)
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* Factory settings

4.2.18 Control standby

A condition for activating the standby mode is that the device is switched off. See also chapter 10.6.2
“Functional diagram standby” and chapter 10.3.3 “Standby”.

Signal type: - binary 0=0FF,1=0ON
-> Off * Function deactivated.
Request standby:

> via terminal + 24V DC at terminal X7.5 (DI-5)
see chapter 1.4 “circuit diagram TCS.2)
The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

Selection options: GLT (Gebaudeleittechnik, building control
system) bus system”).

- via bus
The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):
Register 3, Bit 0 (Bool), (Register value 1)

Message from TCS (read from TCS):
Register 158, Bit 13 (Bool), (Register value
8192)

* Factory settings
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4.2.19 Control heat pump operation circuit 1/2

For switching the operating sense of the TCS controller from cooling to heating.

Signal type:

- binary 0=0FF,1=0ON

Selection options:

-> Off * Function deactivated.

Request heat pump operation:

> via terminal + 24V DC at terminal X7.3 (DI-3)

see chapter 1.4 “circuit diagram TCS.2)

The type of communication bus is set in
Device settings > GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
- via bus communication via MODBUS:

Request to TCS (write to TCS):
Heat pump operation circuit 1:
Register 1, Bit 7 (Bool), (Register value: 128)

Heat pump operation circuit 2:
Register 1, Bit 8 (Bool), (Register value: 256)

Message from TCS (read from TCS):
Register 164, Bit 6-7 (Bool), (Register value
64/128)

* Factory settings
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4.2.20 Control biocide dosing

See also chapter 9.2.2 “Biocide dosing”

Signal type: - binary 0=0FF,1=0ON
- Off * Function deactivated.
. The TCS starts the vaccination automatically
- internal

after set intervals.

- via terminal

Request biocide external:
+ 24V DC at terminal X7.5, X7.6, X7.7, X7.8
(DI-5 bis DI-8)

see chapter 1.4 (circuit diagram TCS.2)

Selection options:

- via bus

The type of communication bus is set in
Device settings = GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct
communication via MODBUS:

Request to TCS (write to TCS):
Register 2, Bit 15 (Bool), (Register value
32768)

Message from TCS (read from TCS):
Biocide program active

Register 181, Bit 4 (Bool), (Register value 8)
Biocide valve open

Register 181, Bit 5 (Bool), (Register value 16)
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4.2.21 Control lock circuit 1/2

Options to stop the fans in circuit 1/2 (lock):

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

-> Off * Function deactivated.

Request lock circuit 1/2:
Circuit 1 > + 24 V DC at terminal X7.5 (DI-5)
-> via terminal Circuit 2 > + 24 V DC at terminal X7.5 (DI-6)

see chapter 1.4 (circuit diagram TCS.2)

The type of communication bus is set in
Device settings = GLT bus system (see also
chapter 0 “Possible settings:

ON - OFF

Factory settings: OFF

GLT (Gebaudeleittechnik, building control
system) bus system”).

The following parameters exist for direct

. communication via MODBUS:
- via bus

Selection options:
Request to TCS (write to TCS):

Lock circuit 1:
Register 1, Bit 5 (Bool), (Register value 32)
Lock circuit 2:
Register 1, Bit 6 (Bool), (Register value 64)

Message from TCS (read from TCS):

Circuit 1 ON:

Register 141, Bit 6 (Bool), (Register value 64)
Circuit 2 ON:

Register 141, Bit 7 (Bool), (Register value 128)

Same function as “via terminal”. However, the
internally generated message “Temperature
too low — warning” is simultaneously

- Via terminal suppressed. This function is used e.g. with
utw H20-operated recoolers, which are drained
when the heat load is too low in winter. When
draining, the fans must be locked and the low
temperature warning suppressed.
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- via bus UTW

Same function as “via bus”. However, the
internally generated message “Temperature
too low — warning” is simultaneously
suppressed. This function is used e.g. with
H20O-operated recoolers, which are drained
when the heat load is too low in winter. When
draining, the fans must be locked and the low
temperature warning suppressed.

* Factory settings

4.2.22 Control forced cycle

See also chapter 5.8.3 “Forced and cleaning cycle”

Signal type: - binary 0=0FF,1=0N
-> Off * Function deactivated.
Selection options: . The TCS starts the fans automatically after a
- internal o
set standstill time,

4.2.23 Control cleaning cycle

See also chapter 5.8.3 “Forced and cleaning cycle”

Signal type: - binary 0=O0FF,1=0N
-> Off * Function deactivated.
Selection options: . The TCS automatically starts a cleaning cycle
- internal . .
after completion of the set operating days.
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4.2.24 Control media pump 1/2

Conveying the medium in the heat-releasing secondary circuit. See also chapter 5.8.2 “Medium
functions”.

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

- Off * Function deactivated.

Pump start via device request (enable)

- viarelease
see chapter 4.2.1 “Request (enable)”

Pump start via outlet temperature 2.
(see chapter 4.3.3 “Analog IN basic device”)

- Via outlet
_ _ temperature 2 For setting the associated activation and
Selection options: deactivation thresholds, see chapter 5.8.2

“Medium functions”
Pump start via room temperature.
(see chapter 4.3.3 “Analog IN basic device”)

-> via room

temperature For setting the associated activation and

deactivation thresholds, see chapter 5.8.2
“Medium functions”

* Factory settings

4.2.25 Control medium valve(s)

Introduction of the refrigerant carrier into the cold-releasing secondary circuit. See also chapter 5.8.2
“Medium functions”.

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

-> Off * Function deactivated.

_ _ Fan actuation via device request (enable)
Selection options:

- viarelease
see chapter 4.2.1 “Request (enable)”
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- Via outlet
temperature 2

Valve actuation via outlet temperature 2.
(see chapter 4.3.3 “Analog IN basic device”)

For setting the associated activation and
deactivation thresholds, see chapter 5.8.2
“Medium functions”

- via room
temperature

Valve actuation via room temperature.
(see chapter 4.3.3 “Analog IN basic device”)

For setting the associated activation and
deactivation thresholds, see chapter 5.8.2
“Medium functions”

* Factory settings

4.2.26 Control glycol

Glycol monitoring
See also chapter 5.8.8 “Glycol monitoring”

Signal type: - binary

0=0FF,1=0ON

> Off*

Function deactivated.

- via terminal

Selection options:

Request glycol OK external:
+ 24 V DC at terminal X7.5, X7.6, X7.7, X7.8
(DI-5 bis DI-8)

see chapter 1.4 (circuit diagram TCS.2)

- internal

The TCS acts as a monitoring unit for glycol
leaks. Glycol sensors or pressure sensors are
connected to the basic device or I/O
extensions, and are evaluated.

* Factory settings
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4.3 Inputs/outputs

The configuration of the digital and analog 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 keys.

4.3.1 Digital IN basic device

Input Nr Function

DI-1 0 not used

(X7.1) 1 External release

not used

Setpoint changeover circuit 2

DI -2

(X7.2) External defrost release

Fault fan-/group 1

S (W |N [—L|O

Ext. emerg. Stop

not used

Night time reduction

Drip and pre-cooling time

DI-3

(X7.3) Fault fan-/group 2

Heat pump modus

Setpoint changeover circuit 2

|| |W N (kO

External winter operation (Inverse)

o

not used

DI-4

(X7.4) External reset

N

External winter operation

not used

Fault fan-/group 1

Repair schwitch fan-/group 1

Lock circle 1

Rotation reversal

DI-5

(X7.5) FB Drain valve 1

FB Shut-off valve 1
FB Free cooler inlet valve

FB Louver flap 1

O W IN(OO|U |~ |W[|N (L |O

FB Defrost flap closed

[any
o

Lock wet operation, circuit 1
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11 Fault catch basin
12 External Master OK
13 External winter operation
14 Flow sensor
15 FB fresh water valve
16 Stand by
17 External defrost release
18 Ext. emerg. Stop
19 Hygiene 1 requirement external
20 Biocide requirement External
21 Heat pump modus, circuit 1
22 Glycol message external
23 External Forced run
0 not used
1 Fault fan-/group 2
2 Repair schwitch fan-/group 2
3 Lock circle 2
4 External low load level 1
5 FB Main water valve 1
6 FB Spray valve
7 FB Free cooler bypass valve
8 FB Louver flap 1
9 FB Defrost flap opened
10 FB Medium valve
11 Spray pump fault
12 nn

Di-6 13 Fresh water meter

(X7.6)
14 FB external fans off
15 Adiabatic pad CV 1, forced ON
16 Fuse/s
17 FB storage container
18 FB Shut-off valve 1
19 FB Free cooler three-way valve
20 Hygiene 1 requirement external
21 Hygiene 2 requirement external
22 Biocide requirement External
23 Heat pump modus, circuit 1
24 Heat pump modus, circuit 2
25 Glycol message external
26 External Forced run
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0 not used
1 Fault fan-/group 3
2 Repair schwitch fan-/group 3
3 FB external fans off
4 FB Spray valve
5 FB Storage container
6 FB Dry cooler three-way valve
7 Fuse/s
8 External Master OK
9 Ext. emerg. stop 1
10 Subcooler fan 1
11 nn
DI-7 12 Fresh water meter
(X7.7) 13 Rotation reversal
14 FB Wastewater valve
15 Adiabatic pad CV 2, forced ON
16 Lock wet operation, circuit 1
17 FB Shut-off valve 1
18 Hygiene 1 requirement external
19 Hygiene 2 requirement external
20 Biocide requirement External
21 Heat pump modus, circuit 1
22 Heat pump modus, circuit 2
25 FB Medium pump 1
26 Glycol message external
26 External Forced run
0 not used
1 Fault fan-/group 4
2 Repair schwitch fan-/group 4
3 FB pressure increase
4 FB storage container
5 Fault dry run
DI-8 . .
(X7.8) 6 Frost protection monitor
7 Door switch
8 Ext. winter operation
9 Ext. emerg. Stop
10 Ext. emerg. stop 2
11 Subcooler fan 2
12 NH3 keeper
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13 Rotation reversal

14 Lock wet operation, circuit 2

15 Fuse/s

16 Setpoint changeover circuit 2
17 Lock wet operation, circuit 1

18 Hygiene 1 requirement external
19 Hygiene 2 requirement external
20 Biocide requirement External
21 Heat pump modus, circuit 1

22 Heat pump modus, circuit 2

23 Safety thermostat, coil

24 FB Medium pump 2

25 Glycol message external

26 External Forced run

4.3.2 Digital OUT basic device

Output Nr Function
0 not used
DO-1 ) o
(X7.9) Warning = low priority
2 Fault circuit 1
0 not used
DO -2 1 Alarm = high priority
(X7.10) 2 Fault circuit 2
3 Operation
0 not used
1 Operation
DO-3 2 Operating circuit 1
(X7.11) 3 Fan ring heater
4 Heat pump modus active
5 Pre-cooling time active
0 not used
1 TCS OK
DO-4 2 Free cooling
(X7.12) 3 Rep. Switch message
4 Operating circuit 2
5 Frost warning
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6 Defrost flap/s closed
7 Humidification active
8 Defrost active
9 Reset active
0 not used
1 Fan level 1
2 Fault fan-/group 1
3 Repair schwitch fan-/group 1
4 Low load level 1
5 Cascade Level 1
6 Rotation reversal active
7 Drain valve 1
8 Shut-off valve 1
9 Free cooler inlet valve
10 Louver flap 1
bo-5 11 Defrost flap/s opened
(X7.13)
12 Wetting active, circuit 1
13 Fresh water valve
14 Mess. winter operation
15 Free cooling, circuit 1
16 Reset active
17 not used
18 Biocide vaccination active
19 Mess. Hygiene 1 circuit active
20 Biocide program active
21 Heat pump modus, circuit 1 active
22 Alarm circuit 1 = high priority
0 not used
1 Fan level 2
2 Fault fan-/group 2
3 Repair schwitch fan-/group 2
4 Low load level 2
DO-6 5 Cascade Level 2
(X7.14) 6 Main water valve 1
7 Spray valve
8 Free cooler bypass valve
9 Louver flap 2
10 Defrost flap start
11 Medium valve
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12 Spray pump
13 Ambient air damper closed
14 Free cooling, circuit 2
15 Recirculation damper closed
16 Wetting active, circuit 2
17 Reservoir requirement
18 Shut-off valve 1
19 Free cooler three-way valve
20 Mess. Hygiene 1 circuit active
21 Mess. Hygiene 2 circuit active
22 Biocide program active
23 Heat pump modus, circuit 1 active
24 Heat pump modus, circuit 2 active
25 Louver flap heater
26 Reset active
27 Alarm circuit 2 = high priority
0 not used
1 Fan level 3
2 Fault fan-/group 3
3 Low load level 3
4 Cascade Level 3
5 Spray valve
6 Reservoir requirement
7 Defrost flap dir. of travel
8 Master OK
9 Main cont. 1 = emerg. stop
10 Subcooler fan 1

DO-7 11 Message Flushing active

(X7.15) 12 Wastewater valve
13 Ambient air damper open
14 Recirculation damper open
15 TCS OK
16 Free cooling circuit 1
17 Shut-off valve 1
18 Mess. Hygiene 1 circuit active
19 Mess. Hygiene 2 circuit active
20 Biocide program active
21 Heat pump modus, circuit 1 active
22 Heat pump modus, circuit 2 active
25 Tray heater
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26 Reset active

26 Medium pump 1

27 Mess. winter operation (Inverse)

0 not used

1 Fan level 4

2 Fault fan-/group 4

3 Low load level 4

4 Cascade Level 4

5 Pressure increase request

6 Reservoir requirement

7 Dry-running warning

8 Frost warning

9 Message door 1 open

10 Mess. winter operation

11 Main cont. = emerg. stop
DO-8 12 Main cont. 2 = emerg. stop
(X7.16) 13 Oil return solenoid valve

14 Tray heater

15 Subcooler fan 2

16 Message door open

17 Biocide vaccination active

18 Mess. Hygiene 1 circuit active

19 Mess. Hygiene 2 circuit active

20 Biocide program active

21 Heat pump modus, circuit 1 active

22 Heat pump modus, circuit 2 active

23 Coil heater

24 Reset active

25 Medium pump 2
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4.3.3 Analog IN basic device

A) Possible configuration

{g Selecting the right arrow button permits the selection of the following functions:
Input Nr Function
0 not used
1 Pressure sensor 1 KTY 81-210
2 Outlet sensor 1 KTY 81-210
Al-1 3 Ambient sensor KTY 81-210
(X4.29) 4 Room sensor KTY 81-210
5 nn KTY 81-210
6 Current sensor lifting motor 1 (0-10vV)
7 Speed slave 1 (0-10V/ 4-20mA)
0 not used
1 Pressure sensor 2 (4- 20mA)
2 Outlet sensor 2 KTY 81-210
3 Inlet sensor 1 KTY 81-210
4 Ambient sensor KTY 81-210
Al-2 5 Coil sensor T2.1 KTY 81-210
(X4.30) 6 Current sensor lifting motor 2 (0-10V)
7 Conductivity (4- 20mA)
8 Pressure sensor 1 (4- 20mA)
9 Outlet sensor 1 KTY 81-210
10 Position feedback Three-way valve (2-10V)
11 Speed slave 1 (0-10V)
0 not used
1 Pressure sensor 3 (4- 20mA)
2 Inlet sensor 1 KTY 81-210
3 Ambient sensor KTY 81-210
4 Drip tray sensor 1 KTY 81-210
()?All-331) 5 Setpoint shifting 1 (0-10V/ 4-20mA)
6 Speed slave 1 (0-10V/ 4-20mA)
7 Current sensor lifting motor 3 (0-10V)
8 Humidity Sensor (4- 20mA)
9 Water level sensor KTY 81-210
10 Core tube sensor T1.1 KTY 81-210
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0 not used

1 Pressure sensor 4 (4- 20mA)

2 Inlet sensor 2 KTY 81-210

3 Ambient sensor KTY 81-210

4 Cell sensor KTY 81-210

5 Setpoint shifting 2 (0 -10V/ 4-20mA)
Al-4 6 Speed slave 2 (0-10V/ 4-20mA)
(X4.32) 7 Current sensor lifting motor 4 (0-10v)

8 Humidity Sensor (4- 20mA)

9 Feedback, Control valve 1 (2-10vV)

10 Drip tray sensor 2 KTY 81-210

11 Return flow sensor KTY 81-210

12 FB Free cooler three-way valve (2-10vV)

13 FB Dry cooler three-way valve (2-10v)
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B) Correction values

If the displayed actual value deviates too much from the actual value, a correction factor can be added
to or subtracted from the actual value (see example in Image 20).

By selecting the “Correction values” box, the user reaches the following overview:

Image 20

[ Input Walue Correction Output valug |
‘ Pressure sensor 1 | | 2013 bar | | 0.20 dp IM
‘ Pressure sensor 2 | | 17.04 bar | | 0.20 dp | | 17 .24 bar |
‘ Cutside sensor | | 24.20 °C | | 0.00 ot M
‘ Hurnidity Sensor | | 41,94 %rH | | 0.50 %odr 42 44 %rHl

agEy

All blue boxes are activated and can be operated.

(1) Correction value for pressure in bar/PS|

4 )

®

Correction value

For pressure
\_ J

®

Correction value
for
temperature

———
®

Correction values
for standard

signals
Y

The analog inputs for pressure sensors are adjusted to absolute bar (dp 2 delta p — pressure).

Can be edited from -1.00 bar to 1.00 bar

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

For temperature values, two corresponding correction values can be determined using two
different measurement points. This adjusts the characteristic curve to the not perfectly linear

curve of the temperature sensors (see Image 21).
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Image 21

Can be edited from ...to:

ORRECTION WaALLES TEMPERATLIRE 01-0<
[ Sensor  Measuring pointl Correction val 1 Msasuring point2 Correction val .2 |
Measurement point 1: Ao |[om < |[om  ac|[em | om e
-60.00 ... 70.00 °F ‘Temp.z || 0.00 o H 000 dec H w00 =G H 0.00 dt°C‘
Correction value 1: . ‘Temp. 3 || 0,00 e H 0,00 dec H 30,00 °c H 0.00 dt°C‘
-20.00 ... 20.00 dt°F ‘Temp.4 || 0.00@ o H 000 dec H w00 eC H 000 dt”c‘

Measurement point 2:

70.00 ... 140.00 °F @

Correction value 2; .
-20.00 ... 20.00 dt°F

@ Correction values for standard signals in %

Analog voltage or current inputs (0-10 V, 2-10 V, 0-20 mA, 4-20 mA) are corrected by
percentage.

Can be edited from -5.00% to 5.00%
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4.3.4 Analog OUT basic device

Output Nr
0 not used
1 Rot. speed circuit 1, 0-10V (0-10V)
&2;:) 2 Rot. speed circuit 1, 2-10V (0-10V)
3 Wetting pump 1 speed (0-10vV)
4 Control valve 1 (2-10V)
0 not used
1 Rot. speed circuit 1, 0-10V (0-10vV)
2 Rot. speed circuit 2, 0-10V (0-10V)
3 Rot. speed circuit 1, 2-10V (2-10vV)
4 Rot. speed circuit 2, 2-10V (2-10vV)
5 Outlet temperature cycle 1 (0-10V)
6 Control valve 1 (2-10vV)
AO -2 7 Control valve 2 (2-10vV)
(X4.35) 8 Pressure circuit 1, 0-10V (0-10V)
9 Wetting pump 1 speed (0-10vV)
10 Wetting pump 2 speed (0-10vV)
11 Free cooler, three-way controle valve, 2-10V (2-10vV)
12 Condenser, three-way control valve, 2-10V (2-10V)
13 Subcooler fan circuit 1 (0-10vV)
14 Ambient temperature (0-10V)
15 Low load level 1, 2-10V (2-10vV)
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4.3.5 IN/OUT extensions

=%

Changing these settings is reserved for the manufacturer.

In the case of devices with an extended functional scope (e.g. Thermofin® adiabatic pad cooler or
thermofin® hybrid cooler), the digital and analog I/Os of the TCS basic device are not sufficient. They
are then extended with external /0O modules via CAN bus. After loading the factory settings, these
are automatically selected or deselected. Depending on the demand and the heat exchanger system,
this default setting can still be adjusted in the following menu.
Device settings = INPUTS/OUTPUTS- IN OUT extensions

Image 22 Image 23

INPUTS [/ CUTPLITS

| IN OUT EXTENSIONS GENERAL

Drigital IN basic unit

Digital OUT basic unit | IN QUT EXTENSIONS COOLING MAT SYSTEM Q-l

Analog QUT basic unit

| |
| |
| Analog IN basic unit |
| |
| |

M CUT Extensions Pl

%@I as

A) Extensions general

Inputs Outputs

Image 24 l l

EXTEMNSIONS GENER.A|

switched off | Fans 01 to 0F DI-TDEM | on ‘ ‘ Fans 01 to 0F DO-TDAM ‘ OHCHT

modules are | Fans 09 to 16 DI-TDEM | Cff ‘ ‘ Fans 09 to 16 DO-TDAM ‘ O@

highlighted in | Fans 17 to 24 DI-TDEM | off ‘ ‘ Fans 17 to 24 DO-TDAM ‘ of-fLr/
white and |B|inds DI-TCEM | on ‘ ‘E‘ulinds DO-TDAM ‘ on ‘ Manually
cannot be |G|vcol -TDEM | Cff ‘ ‘Glycol DO-TDAM ‘ Off ‘ switch

|GI AR | off ‘ extension ON
. analog 1 AL-TKSM | Off ‘ and OFF

switched on

modules are @

highlighted in

blue and can
be “called”

—
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In the example in Image 24, all extensions that are not dependent on configured heat systems are
visible.

=>» 8 fans are monitored via data inputs e.g. a thermal contact is connected) - extension
digital inputs DI-01 to 08

= A fault message is issued via the digital output for each fan - extension digital outputs
DO-01 to 08

=>» Roller control DIs and DOs switched on

B) Extensions system-specific (e.g. mat cooler)

= Water valve - extension digital inputs and outputs DI and DO

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

Inputs Outputs

Image 25 l l

switched off
modules are
highlighted in
white and
cannot be

wiater walves 1 DI-TDEM zﬂq.m‘ on | | Wigter walves 1 DO-TDAM ?(30\1| OnGPn
1 n

analog 1 AI-TKSWSD.ZNm] O'FF‘ fnalog 1 AO-TKSM 730 29\\‘|ﬁ’n 01Q|

Analog 1 F\I—TF\KI ?SD.IDU off Analog 2 AC-TAKM 730 10 u off

Manually
switch

extension ON
and OFF

@S

! \
switched on modules are boxes marked in green mean that they are permanently
highlighted in blue and can be switched on due to the selected heat system and cannot
“called” be deselected
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C) Assignment of digital I1/0O extensions

By selecting e.g. the box “Water valve DO” (Image
26), the wuser reaches 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).

Image 26

DIGITAL_CUTRLUTS

Main water valve 1

Drain valwe 1

shut-off valve 1

Pressure increase 1

Main water valve 2

Drain valve 2

shut-off valve 2

Fressure increase 2

D) Assignment of analog I/O extensions

By selecting e.g. the box “Analog module Al/AO-
KSM*, the user reaches the next level, the status
display of the respective I/0O module.

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

Image 27

Input Descri pti an

Walue ]

Measurand

AL-05 | Feedback, Control walve 1

Physics
Z-10v oo

)
)

See 1.1.1E) “Correction values”

Selecting the right arrow key displays the
assignment of the analog outputs (AO-03
to 06) and their current value.

| AT-06 | Feedback, Control valve 2 P;_lséas o % |
| A1-07 | Hurri dity ﬁ;‘g“n'ﬂ;l 44z %rH|
| A1-08 | arnbiert terpersture Tg“Y w7 oeC |
| AI-09 | not used f;ia - nn |
| AL-10 | not used }f;%{

MP oF /EH?RRECTION WaLLIES @ s

Y
Image 28
QG OUTPUT!
AQ-03 | Control walve 1 100.0 .
AQ-4 | Control wvalve 2 i} .

not used

ot used

o
&

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

chapter 5.8.1 “Wet”).
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E) Correction values extensions

Similarly to the analog inputs to basic device TCS.2 (see chapter 4.3.3 “Analog IN basic device”),
correction values can be entered for the inputs of an analog extension. Selecting the “Correction
values” box (see Image 27) takes the user to the following overview:

®

Correction values

Image 29
CORRECTION WALLES 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

for standard

Huri dity 0.00 %rH‘ ‘ 0.00

signals

0.00

R ‘ ‘ 0.00 ®°dt || 0.00

§

Arnbient ternperature ‘ ‘

not used S nn ‘ ‘",- @
not: used .-y nn ‘ ‘",- Correction
values
for

All blue boxes are activated and can be operated.

(1) Correction values for standard signals in %

b ke eeam

Analog voltage or current inputs (0-10 V, 2-10 V, 0-20 mA, 4-20 mA) are corrected by

percentage.

Can be edited from -5.00% to 5.00%

(2) Correction values for temperature in °C / °F
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For temperature values, two corresponding correction values can be determined using two
different measurement points. This adjusts the characteristic curve to the not perfectly linear
curve of the temperature sensors (see Image 30).

Image 30
Can be edited from ...to:

CORRECTION WVALUES TEMPERATURE 05-10

| Sensor  Measuring pointl  Correction wal 1 Measuring pointZ Correction val .2\

Measurement pOInt 1 T |Temp. 8 || 0.00 o 0.00 dt*C || 30.00 o || 0.00 dt°C‘
-60.00 ... 70.00 °F

Correction value 1: 1
-20.00 ... 20.00 dt°F

Measurement point 2:

70.00 ... 140.00 °F @

Correction value 2: .
-20.00 ... 20.00 dt°F

4.4 Fan setting(s)

Image 31
4.4.1 | Control EBM Modbus |
4.4.2 # | Direction of rotation | o' ‘ | Murnber of dewices ‘ 1 ‘
443 q | Murmber of fans per unit | 1 ‘ | Mo, of fans for alarm ‘ 1 ‘
4.4.4 # | Max speed 9% | 100.0 ‘ | Ernergency mode ‘ Off ‘
4.45 # | Min speed % | a ‘ | Emnergency speed % ‘ 500 ‘
4.4.6 q | Lirmit speed rpm | 1250 ‘ | Ernergency Delay sec. ‘ 40.0 ‘
4.4.7 q | Mominal speed rprm | 2800 ‘
4.4.8 q Ye=WEMNTILATORTEXTE= | =1 ‘
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Depending on the type of fan control, the necessary parameters necessary for this change (see Image
31). In the “step switching” or “0 - 10 V DC” control, various setting options are hidden and a further
option is displayed [see chapter 4.4.15 “Number of fault inputs” (Image 32)].

Image 32
ETTINGS
\ Cortrol 0-10v DC |
‘ Direction of rotation | O’ ‘ ‘ Number of devices ‘ 1 ‘
‘ Murnber of fans per unit | 4 ‘ ‘ Mo, of fans for alarm ‘ 1 ‘
‘Max speed %% | 100.0 ‘ ‘Number of faults ‘ 2 ‘
‘Min speed % | 1} ‘ ‘Emergency rmode ‘ Cff ‘
4.4.16 ‘Base speed % | oo ‘
4.4.17 ‘Enable via DO | off ‘
@

4.4.1 Fan control

The setpoint source of the fans is determined here. The following options for selection exist:

Setpoint source

Explanation

Control EBM Modbus*

The setpoint, status and fault messages are transmitted via Modbus.
All registers are written and read according to ebm-Papst
specifications. For setting the communication parameter, see

chapter 0 “Possible settings: ON - OFF
Factory settings: OFF

GLT (Gebaudeleittechnik, building control system) bus system”.

Control ZA Modbus

The setpoint, status and fault messages are transmitted via Modbus.
All registers are written and read according to Ziehl-Abegg
specifications. For setting the communication parameter, see

chapter 0 “Possible settings: ON - OFF
Factory settings: OFF

GLT (Gebaudeleittechnik, building control system) bus system”.
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The setpoint, status and fault messages are transmitted via Modbus.
All registers are written and read according to ebm-Papst
specifications. The data transfer is carried out by the TCS wireless

Control EBM Modbus system rather than a signal cable. For setting the communication

. parameter, see chapter 0 “Possible settings: ON - OFF
wireless
Factory settings: OFF

GLT (Gebaudeleittechnik, building control system) bus system”.

The setpoint, status and fault messages are transmitted via Modbus.
All registers are written and read according to Ziehl-Abegg
specifications. The data transfer is carried out by the TCS wireless
system rather than a signal cable. For setting the communication

Control ZA Modbus

. parameter, see chapter 0 “Possible settings: ON - OFF
wireless
Factory settings: OFF

GLT (Gebaudeleittechnik, building control system) bus system”.

The setpoint is transferred via an analog 0 - 10 V DC standard
signal. The fault signal relay outputs of the fans are connected to a
digital input. With up to 4 fans, this is possible on the TCS basic
device (DI-5 to DI-8) see also chapter O “

Digital IN basic device

”. With more than 4 fans, no digital inputs on the TCS basic device
are used, but rather one or more digital CAN extensions (see also
chapter 4.3.5 “IN/OUT extensions”).

Unregulated AC fans are used, which are controlled with a contactor
circuit via digital outputs in up to 12 steps. With up to 4 fan groups or
ext. fault inputs, this is possible on the TCS basic device (DI-5 to DI-
Step switching 8) see also chapter O “

=> Chap. 5.8.7 Digital IN basic device

”. With more than 4 fault inputs, no digital inputs on the TCS basic
device are used, but rather one or more digital CAN extensions (see
also chapter 4.3.5 “IN/OUT extensions”).

Control0 -10V DC

* Factory settings

4.4.2 Fan direction

This function allows the user to blow sucked-in leaves or other contaminants away from the heat
exchanger by reversing the direction of rotation of the fans. The control is via terminal or bus. See
also chapter 4.2.9 “Control reversal of the direction of rotation” or 5.7.7 “Speed direction reversal
(DRU)”.

The following two options are available to select:
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o Clockwise rotation in normal operation. As soon as “reverse rotation direction” is
activated,
the fan rotates counter-clockwise.

O Counter-clockwise rotation in normal operation. As soon as “reverse rotation
direction” is activated,
the fan rotates clockwise.

* Factory settings

4.4.3 Number of fans per device

Number of installed fans in device. The selection options are:
Single row: 1-12 fans two-row: 2-24 fans

Factory settings: 1/2 fans, depending on the heat system selected

444 Maximum speed in %

k=%

cannot be edited with step switching (see also chapter 4.4.1 “Fan control”)

Percentage upper speed limit with respect to limit speed. The controller outputs this entered value as
a maximum.

Factory settings: 100 %

In principle, the percentage limit of the speed output can also be sent via the bus (adjustment
from 10...10 %). The value entered in the menu is always the upper limit here. If e.g. the
maximum speed in the menu has been set at 80 %, a value of 10...80 % can be sent via the
bus. If the sent value is outside of the permitted range, the user receives a message “values
outside of the permitted range”. If the register remains unwritten (register value: 0), there is
no error message either.

k=

Register Register value (INT) Maximum speed in %

12

« . ” 100 ... 1000* 10.0 ... 100.0 %*
Maximum speed day
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* 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, this represents the upper limit for the value sent via the bus.

445 Min. speedin %

k=%

Cannot be edited with step switching (see also chapter 4.4.1 “Fan control”).

Percentage lower speed limit with respect to limit speed. The controller outputs this entered value as
a minimum.

Factory settings: 0 %

4.4.6 Limitspeedin U/min

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

Maximum speed upper limit at 100 % control, which is written in the EC fan (see also chapter 4.4.14
“Write parameters to fan” Absolute speed in U/min).

Factory settings: 1250 U/min

Upper limit: Rated speed of the fan
4.4.7 Rated speed in U/min

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

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

Factory settings: 2800 U/min

4.4.8 Fanrows

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

Factory settings: 1/2 fan rows, depending on the heat system selected
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4.4.9 Number of devices

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

Factory settings: 1 device

4.4.10 Number of fans alarm / circuit

The minimum number of faulty fans needed to trigger an alarm (DO-2 alarm - high priority) is given
in this parameter. (DO-2 drops out)

Below the specified number of faulty fans, only a warning is recorded and the digital output 1 (DO-1
warning - low priority) drops out.

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

* Factory settings

4.4.11 Emergency cycle

Cannot be edited with step switching (see also chapter 4.4.1 “Fan control”).

k=

For the case of a failure of the signal source of installed fans, there is an emergency cycle function in
the EC fan. It is independent of the TCS or upstream controls and must be activated in the EC fan
(parametrised). The electronics integrated in the fan monitors the bus communication or the signal
height of the analog signal.

If the bus communication or the analog signal is interrupted and needs longer than the time set (4.4.13
“Emergency cycle delay”), the emergency cycle speed is activated by the internal electronics in the
fan. The level is determined in the following parameter: 4.4.12 “Emergency cycle speed in %”

An emergency cycle when monitoring the analog signal can then only take place with control
over 2 - 10 V. If the analog signal is under 1.9 V, the emergency cycle speed is activated
after the set waiting time.

k=

Possible settings: OFF
ON *

* Factory settings
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4.4.12 Emergency cycle speed in %

k=%

Cannot be edited with step switching (see also chapter 4.4.1 “Fan control”)

Adjustable speed in percent on loss of signal source. This value relates to the maximum speed (see
chapter 4.4.4 “Maximum speed in %”).

Possible settings: 10 to 100% of the max. speed

Factory settings: 50 %

4.413 Emergency cycle delay in seconds

k=%

Cannot be edited with step switching (see also chapter 4.4.1 “Fan control”)
Waiting time on loss of signal source until emergency cycle is activated.

Possible settings: 5 to 60 seconds

Factory settings: 20 seconds
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4.4.14 Write parameters to fan *

* This button or this function is only visible with a fan control via Modbus.

If all settings and changes have been made, these must be loaded in the fan. To do this,

the “Write parameters to fan” button (see left) must be selected. The following
notification window then opens:

Image 33

Y, All further steps influence the function of the

device and can strongly influence it. Onl
ATTENTION . . gy y
. T trained or instructed personnel should make
The unauthorised modification of an parameters
and/or addresses can strongly influence Changes here.
the function of the unit,
Please contact the plant manufacturer.

Change fan parameters Charge Aﬂﬁjﬁry paEram. | - B) Changmg the faCtory par.ameter.s (fan
addresses, etc.) is only possible with the
A B) U

@I manufacturer's password (see also chapter
2.4.1 “Manufacturer's password”).
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A) Change fan parameters

e A
The configured device is schematically

Image 34

presented here, including the number

and position of the fan.

\ J/

Enter the number of the fan to be
described.

Text notification / instructions

\/ |Fan rumber | 2

| ‘Tntal rurnber of fans | 14 |

]
w

To start “Load data”, the bus must be stopped. To do this, press the “Stop” button.

Image 35

B
B O

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

[ 1-\\J |

LY
Load data, start

]
edEas

Image 36

SO
DDDDBDD

| |TUtaI nurmber of fans | z ‘

Fan nurnber |

]
o e, s % @
w

k=%

As soon as the bus has been stopped,
the following &&§ symbol appears:
“Write parameters to fan“. The process starts
after the button is pressed. All in chap. 4.4 “Fan
setting(s)” are written to the fan.

The status bar shows the progress of the
loading process.

Colour codes fans:

Red: Parametrising faulty, please check text
notification and correct. The loading process is
stopped. The process is continued when the
“Tick” or “Acknowledge” button is pressed. -
Repeat process.

(Possible error: Limit speed is higher than rated
speed; communication interrupted; no voltage at
fan)

Green: Parametrising successful.

White: Fan not yet parametrised.

On leaving the menu, the bus is automatically set to RUN again.
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B) Change factory parameters

W  Accesstothis areais reserved for the manufacturer, and it is protected by the manufacturer's
= password.

On this level, the fan can not only be parametrised (as in A), but also readdressed, or the address
can be reset to factory settings.

Image 37
@ Function selection —] |{ ‘ Parameterization and addressing manually |
| Fan nurnber ol d ‘ 1 | |Fan rurnber new | 11’\]
| Limit speed rpm-Set ‘ 1250 | |Limit speed rpr-Actuel | | 1] \
@ Entry Of fan number OId/neW | Emnergency speed % -Set ‘ g0 | |Emergency speed rpr-Actusl| | a ‘
| Emergency Delay sec.-Set ‘ Z0 | |Emergency Del ay sec.-Actuell | 1] ‘
Taotal nurber of fans 14 ‘
]
Text notifications/information sad deta, start @

(1) Function selection:

= “Parametrising and addressing manual”

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

= “Parametrising and addressing automatic”

- All parameters set in chap. 4.4(Fan setting(s)) are written to the fan.

- The fans are readdressed. The “New fan number’ (see (2)) is automatically
incremented after each successful addressing process. Starting at 1 to the edited
“‘number of fans per device” (see chapter 4.4.3 “Number of fans per device”).

= “Fan(s) — only parametrising”
- All parameters set in chap. 4.4(Fan setting(s)) are written to the fan.
- The address set in each case 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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To start the function in @ the bus must be stopped. To do this, press the “Stop” button (see Image

38).

Y

Image 38

|Fan rurmber ol d

1 ‘ |Fan rurnber new |

fan“.

|L\ mit speed rpm-Set

3
1250 ‘ |Li mit speed rprn-Actuel| | 0

| Ernergency speed % -Set

50 ‘ |Emergency speed rpm-Actuel | | 0

| Emergency Delay sec.-Set

15

0 ‘ |Emergency Delay sec.-Actuel | | 0

| Total nurnber of fans

e ||

|

|

| After pressing the
I selected in @) is
]

Load data, start

loading process.

k=

On leaving the menu, the bus is automatically set to RUN again.

4.4.15 Number of fault inputs

k=%

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

Caution! If two or more fans have the same Modbus address, these must be disconnected
from the mains. Only the fan to be newly addressed can be connected!

- MDD & As soon as the bus has been stopped, the
|4 Parameterization and addressing autornatic [ p] following symbol appears: “Write parameters to

button, the function

‘L§. carried out.

<€ The status bar shows the progress of the

Editable number of digital inputs that report an OK message or fault. These can be occupied by an
individual fan or a group of signalling contacts connected in series, as required.

Upper limit:

Lower limit:

4.4.16 Base speed %

Number of fans in device (max. 1 fault input per fan)

0 fault inputs

Adjustable minimum speed in percent

Possible settings:

Factory settings:

0.0-100 %

0.0%
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4.4.17 Enable via DO (Digital output)

From a fan setpoint greater than 2%, the respective digital output (fan speed ...) is switched. This can
be used e.g. as a FU release. This is possible on the basic device from fan 1 to 4. More than 4 fans
are than released via the CAN16 DO module.

Possible settings: ON - OFF

Factory settings: OFF
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4.5 GLT (Gebaudeleittechnik, building control 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 patrt.

Image 39
Selection of BMS COMMUNICATION
bus system ‘4 | Modbus RTU ‘ @
A h s o s e =
4] Baudrate = 38400 baud T
Communication H | Parity = no ‘ H
parameter ‘ Slave number ‘ 1 | ‘ Stophits | 1 ‘
‘ Data length ‘ 8 | ‘ Start parameters | i} ‘
Modbus ‘Timeout in sec. ‘ 30 |
reset
(reinitialise) @

4.5.1 Modbus RTU (slave)

%  The minimum waiting time of the master between two requests (inter scan delay) must be at
= least 200 ms!
%  The baud rate, parity and stop bit settings must agree with the values of the “master”. The
= following communication settings can be edited:
Baud rate: 1200, 2400, 4800, 9600, 19200 baud
Parity bit: no = no parity
Even - even parity
Odd - odd
With activated parity testing (even or odd), either through the selection of even
or odd parity, the set of all characters in the data content of all transmitted
characters is counted. The parity bit is then set as “0” or “1”, to generate an even
or odd result.
Slave number: Enter the desired slave device address to be used by the master (1 to 247). The

address 0 is reserved for broadcast mode.

Data length bits: Length of the data bits to be transmitted. Contains the information to be
transmitted. This field is subdivided into registers, number of registers to be
transmitted and, if necessary, information to be read or saved.
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Stop bits: 1 stop bit if parity is used; 1 or 2 bits if no parity is used.

Start parameter: Contrary 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” rather than the one starting from “0”.

Timeout in sec.: Minimum waiting time of the slave (TCS) for a signal from the master (GLT).

4.5.2 Modbus TCP (server)

%  See also chapter 5.9 “Network IP”

IP address: Factory settings: 172.25.10.10
Network mask: Factory settings: 255.255.255.0
Standard gateway: Factory settings: 0.0.0.0

TCP server port: Factory settings: 502
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4.6 Additional functions

Contrary to the standard, there are various functions and setting levels that are not listed in the
following sub-menu. All non-activated functions are greyed out (with a white background).

Image 40

ADDITIONAL FUNCTIONS

BLINDS CONTROLE

| WET SETTINGS || MNSULATED cOoLER | 10.2
| RESET COUNTER | |
| REFRIGERANT || cooLinG TowER SLAVES |
| FREE COOLER || clvcol monmmormg |
| LOW LOAD | AIR COOLER
| |

i

4.6.1 Wet settings

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

- Chapter 6.1 “Adaptations in: Device settings = Additional functions = Wet settings
Spraying”

- Chapter 7.1 “Adaptations in: Device settings = Additional settings = Wet settings Mat”

- Chapter 8.1 “Adjustments in Device settings = Additional functions - Wet settings
Evaporator”

- Chapter 9.1 “Adjustments in Device settings = Additional functions - Wetting system”
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4.6.2 Reset counter

Resetting all installed usage and operating hour counters is reserved for the manufacturer. The
“Counter reset” box in the “Additional functions” menu (Image 40) has a blue background and can
be selected only after the corresponding password has been entered. The user reaches the following
window (Image 41).

A plain display of these counters can be found in Main menu - “Counters”. This menu is not
password protected and is therefore freely accessible. See also 5.4 “Counter”.

Image 41
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 ‘
| |
| |

‘ Reset ‘

G &

All greyed-out displays are inactive and are not used.

Fresh water consumption
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4.6.3 Coolant

This sub-menu item can only be selected (blue background) if a condenser was selected as the
device type.

Image 42

REFRIGERANT

A) e Circiit 1| [4] R717 )|
™ circiit2 | [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 coolant / possible types

Up to 4 different coolant circuits can be selected in the menu (here a dual circuit device as an
example). The correspondingly used coolant can be selected separately for each circuit. Circuits 3
and 4 are also made selectable by assigning an additional pressure sensor to input 3 or 4 in the
“Analog IN” sub-menu.
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The following coolant can be selected by the user:

Coolant Name

R22 HFCKW (contains chlorine, partially halogenated)

R717 Ammonia NHs (single substance, natural coolant)
R134a FKW / HFKW (single substance, chlorine-free)
R404A FKW / HFKW (mixture, chlorine-free)
R410A FKW / HFKW (mixture, chlorine-free)

R507 FKW / HFKW (mixture, chlorine-free)

R290 Propane (single substance, natural coolant)

R723 Ammonia / DME (mixture, natural coolant)
R407C FKW / HFKW (mixture, chlorine-free)
R407F FKW / HFKW (mixture, chlorine-free)

R744 CO:; (single substance, natural coolant)
R449A FKW / HFKW (mixture, chlorine-free)
R513A FKW / HFKW (mixture, chlorine-free)
R422D FKW / HFKW (mixture, chlorine-free)

R1234ze HFO (partially halogenated fluoro-olefins)

R1270 Propene (single substance, natural coolant)
R455A Mixture of R1234yf, R32 and CO.

R448A Mixture
Pressure Display in bar

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

B) Pressure measurement range

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

Lower pressure measurement range limit: 5 bar relative pressure
Upper pressure measurement range limit: 100 bar relative pressure

C) Absolute correction (air pressure)

For the conversion of pressure to coolant temperature, the absolute rather than the relative pressure
is required. For this reason, the air pressure in hPa (mbar) at the installation location of the device is
used as the necessary correction value.

Factory settings 1.013 bar = 1013 mbar (hPa) - air pressure at sea level
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4.6.4 Free cooler valves

These are for controlling and regulating the refrigerant carrier in the heat-releasing secondary
circuit.

For setting the setpoints and changeover thresholds, see chapter 5.8.4 “Free cooling valve”

A) Variant:1 x inlet valve, , 1 x bypass valve

Inlet valve = globe valve (status open - closed)
Bypass valve = globe valve (status open - closed)

Image 43

FREE COCOLER SETTINGS

Free cooler bypass and inlet valve | >|

Inlet valve

Kl

—

4'
T

Bypass }7

B) Variant: 1 x free cooler three-way valve

Three-way valve = diverter valve unregulated (status: not actuated — actuated)

Image 44

FREE COOLER SETTINGS

| ‘ ‘ Free cooler three-way valve | } ‘

Operating instructions original version © thermofin GmbH



(%) thermofin

heat exchangers-Germany

Operating instructions controller 20.03.2024 - Version 1.5

Series TCS.2 —
thermofin® control system 2nd generation

Page: 96/315

C) Variant: 1 x free cooler three-way control valve

Frost protection function for plate heat exchanger in secondary circuit (heat side). Setpoint factory
settings 4°C

Three-way control valve = infinitely variable valve 0-100% (2-10V)

k=

Image 45

FREE COOLER SETTINGS

‘ ‘ | Free coaoler, three-way cortrol wvalve | >|

rl
1 M

@&

Activating this function requires the following additional steps:

”

Device settings - Control > Free cooling valves must be set to “internal”, “via terminal” or
“via bus”. See chapter 4.2.12 “Control free cooler valve(e)”

An inlet sensor is required (before the branch — see Image 45). Configurable, see chapter
4.3.3 “Analog IN basic device”

Install and configure “return” temperature sensor (after the control valve). See chapter 4.3.3
“Analog IN basic device”. This serves as a feedback variable in the control circuit for the
three-way control valve.

The “free cooler three-way valve, 2-10V” must be selected on an analog output (see chapter
4.3.4 “Analog OUT basic device”)
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4.6.5 Low load settings

This function allows a fan or group of fans to be switched off in stages at low load. The following
control options exist (see also chapter 4.2.10 “Control low load control”):

Not all types of control have the same functional range. When controlling via terminal and via
bus, only one two-stage regulation IS possible.

=%

If the direction of rotation is reversed (via terminal or BUS), the low load control is deactivated
for this time. All fans are then active to the same extent.

k=%

A) Control (activation)

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

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

= Low load control “via bus” (the first basic load step remains switched on, the second
is externally activated with the DI-6)
2 possible steps

The following values exist for direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
5 0 | Low load control level 1 TRUE = Request low load control Write
level 1 1
4 Low load control level 1 TRUE = Low load control level 1 Read
active active 16
5 Low load control level 2 TRUE = Low load control level 1 Read
active active 32
6 Low load control level 3 TRUE = Low load control level 1 Read
164 active active 64
7 Low load control level 4 TRUE = Low load control level 1 Read
active active 128
8 Low load control level 5 TRUE = Low load control level 1 Read
active active 256

This function is activated in Device settings -> Control (see chap. 4.2.10 “Control low load control”).
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B) Editable values

Once a control selection has been made, the “Low load” box in the “Additional functions” menu
appears blue and can be activated (see Image 46). The user is brought to the “Low load settings”.

k=%

Image 46

LOWY LOAD - SETTINGS

|an load control steps | 3 | |an load, limit value % | 20

!
|

é

|Switch-0n delay per step, sec. | 60

|Switch-off del ay per step, min. | 60

@ > |girauit 1 | | |

/

Low load control levels

Number of desired low load levels (consisting of at least one fan or fan group). The first level
is always the regulated basic load level, which is not switched off. As can be seen in the
example Image 46, there is on basic load level and three further control levels with 4 low load
levels. These are explained and presented under (5). The number of possible low load levels
depends on the total number of fans owned by the device (see 4.4.3 “Number of fans per
device”).

In the case of dual circuit devices, the number of low load levels is the same for both circuits.
For all devices from single to two-row and from 2 to 24 fans, there is a precisely determined
allocation of fans/groups to the individual levels. There may also be unequal groups depending
on the device.

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

Editable with control via terminal / BUS: 2 low load levels

Factory settings: 2 low load levels
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@ Low load limit value %

k=%

=%

k=

A low load regulation only takes place below this limit value. If the speed setpoint falls below
this edited value, it is switched off level by level (depending on the number of levels), after
completed deactivation delay ((4)). Above this limit value, the fans or fan groups are switched
on in stages. The activation thresholds are based on the number of control levels and the limit
value set here.

See following example:

Example 1:
Low load — device levels: 4 (2 3 control levels)

Low load — limit value: 20 %

Activation threshold: =20 % + (20 % / 3 control levels) = 26.66 % (rounded down 26
%)

On reaching a speed setpoint of 26%, the control levels are switched on again in stages after
a completed activation delay ((3)).

Example 2:

Low load — device levels: 2 (£ 1 control levels)

Low load — limit value: 40 %

Activation threshold: =40 % + (40 % / 1 control levels) = 80 %)

On reaching a speed setpoint of 80 %, the control level is switched on again after a completed
activation delay ((3)).

Can be edited from ...to: 10... 75 %

Factory settings: 20 %

Activation delay per level (in seconds)

After completion of the time set here and on reaching the activation threshold, the control levels
are switched on in stages.

It is recommended to have as short times as possible to prevent overpressure or overheating
of the system. The times should be optimised appropriately after commissioning.

Can be edited from ...to: 1...600s

Factory settings: 60 s
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@ Activation delay per level (in minutes)

After completion of the time set here and on reaching the low load limit, the control levels are
switched on in stages.

The deactivation times should be set as long as possible so that there is no constant switching
between low load and nornal control. The times should be optimised appropriately after
commissioning.

k=

Can be edited from ...to: 1... 1440 min

Factory settings: 60 min

@ Display low load levels

Both circuits are displayed separately in bars (see Image 46). The subdivision is governed by
the edited low load device levels ((1)). Locked levels are white and unlocked levels are green.

C) Low load setpoint output

=>» Via bus

As standard, all speed setpoints are transmitted to the fans via MODBUS when using
the low load contral. It is thus also possible for individual fans or fan groups to be selected
and deselected.

= Via analog output

A second option (where bus communication with the fans is not present) is a speed
output for two low load device levels over both analog outputs of the basic device TCS.2.
The following steps are necessary to activate this function:

1. Select atype of control Device settings -> Control (see chapter 4.2.10 “Control low
load control”).

2. In the menu “Fan settings”, select “Control 0-10 V DC” (see chapter 4.4.1 “Fan
control”).

3. In the menu “Analog OUT basic device”, set both analog outputs to “speed circuit
1, 0-10 V” or “Speed circuit 1, 2-10 V” (see chapter 4.3.4 “Analog OUT basic
device”).
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k=

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

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

For this reason, both analog outputs must also be separately wired with the corresponding
fans or fan groups.
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4.6.6 Roller control settings

Y, This menu item can only be selected after selecting a type of control (with a blue background
] in Image 40). For explanations for control, see chapter 4.2.11 “Control ”.

Regardless of the selected heating system, installed rollers can be configured in this sub-menu.

Number of installed rollers

Image 47

7

%

\

Speed limitation with travelling roller in

BLINDS

CONTROLE

\

(

\_

Optionally, an additional safety switch-
off device can be activated or queried.
e.g. a safety contact strip or similar.

Number of blinds | 2 |

Fan speed, if blinds are driving | 1000 % |

< Safety switch | oF |
) Rurming time maximum in sec. | 180 |

J

(

.

If the respective roller limit switch is not
activated within the set time, the TCS
generates a fault message.

\

J

For manual operation / commissioning, see chapter 5.8.6 “Roller control menu”.
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4.6.7 Glycol monitoring

Y

This menu item can only be selected after selecting a type of control (with a blue background
in Image 40). For explanations for control, see chapter 4.2.11 “Control ”.

The following valves can be selected and
deselected:

k=%

Waste water valve
(opened in wet mode of the cooler —
the thickened water is fed into the
waste water system during the blow-
down process)

Rainwater valve
(opened in dry mode / winter mode —
the rainwater collected in the empty
tank is fed into a rainwater tank)
Collecting tank valve

(opened in glycol error case -
Contaminated water is fed into the
waste water tank)

Glycol sensors

Image 48

GLYCOL SETTINGS

‘ Wastewater valve

‘ 0N HGI\rcoI SENSOrs | on |

‘ Rairwater valve

‘ oM HMed\um pressure sensors | on |

‘ Collection tark valve

‘ON

Gad

(Query of whether glycol sensors were used in the application to detect a leak)

Medium

pressure

Sensors

(Query of whether glycol sensors were used in the application to detect a leak)

For editing switching thresholds / displaying fan settings and manual operation — see chapter

5.8.8 “Glycol monitoring”
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4.6.8 Air cooler /evaporator

The menu item “air cooler” or evaporator (Image 49) can only be selected after selecting the
respective heat exchanger system (with blue background). For explanations for control, see
chapter 4.1.1 “Selection of heat system / explanation of terms”.

k=%

Image 49
AR COCOLER

A)  (— |4 | Electrical defrost | }|

B) f— |Tra5r heating rods | 2 | |Number of Louver flaps | 2 | |)
C) f—) |Tra5r heater | 1 | | Run time guard | cn | — J)
D) e |C0i| heater | 1 | |Runti e maximum in sec. | 120 | — K)
E) f— | Coil sensors T2 | 1 | | Fan ring heater | an | — L)
F) — |CDI’B tube sensors T1 | 1 | |L0uver flap heater | on | — M)
G) p— | Safety thermostat, coil | on |

H) p— |R00m sensor | O | @

A) Type of defrosting

=>» Circulation defrosting
The iced-up lamella pack (heat exchanger) is defrosted with the ambient air. Possible with
positive refrigeration room temperatures.

=>» External air defrosting
The iced-up lamella pack (heat exchanger) is defrosted with the external air.

=>» Electrical defrosting
The iced-up lamella pack (heat exchanger) is defrosted electrically.

Factory settings: Circulation defrosting

B) Tank heating elements

Number of tank heating elements in the insulating or penthouse coolers, which are monitored,
controlled and regulated by the TCS.2 One tank temperature measurement takes place per tank
heating element.
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Can be edited from ...to: 0 ... 4 tank heating elements
Factory settings: 2 tank heating elements

C) Tank heatings

Number of tank heating levels that are controlled by the TCS.2

Can be edited from ...to: 0 ... 2 tank heating levels
Factory settings: 1 tank heating level

D) Block heatings

Number of block heating levels that are controlled by the TCS.2

Can be edited from ...to: 0 ... 2 block heating levels
Factory settings: 2 block heating levels

E) Block sensors T2

Number of control sensors for the electric block defrosting.

Can be edited from ...to: 0 ... 2 block sensors
Factory settings: 2 block sensors

F) Core tube sensors T1

Number of installed core tube temperature sensors. These control the start of defrosting (coolant is
extracted) and the

Can be edited from ...to: 0 ... 2 core tube sensors
Factory settings: 2 core tube sensors

G) Safety thermostat block

A safety thermostat that is installed in the finned heat exchanger protects it from impermissibly high
temperatures and consequential damage within the radiator. Here is the query of whether this kind
of thermostat will be installed in the block and evaluated via the TCS.2.

After activation, the DI-95 input will be automatically assigned on the CAN module 12.

Factory settings: Off
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The following parameters are applicable for querying via bus:

Register | Bit | 2! Designation Meaning RSy
code value
162 0 105 Safety thermostat TRUE = block temperature, read
block safety thermostat triggered 1

H) Room sensor

Display whether a temperature sensor is installed in the room to be cooled and is connected to the
TCS.2
The room sensor at basic device Al-1 is selected. See also chapter 4.3.3 Analog IN basic device.

I} Number of multileaf dampers

Number of multileaf dampers that are controlled and monitored by the TCS.2.

Can be edited from ...to: 0..2
Factory settings: 0

J)} Runtime monitoring

Activation of the blind runtime monitoring. The TCS expects feedback in the end position.

Editable: OFF/ ON
Factory settings: OFF

K) Runtime maximum in seconds

Adjustable time window from start signal until end position of flap. If this time is exceeded, the TCS.2
generates a fault message. See also chapter 12.5 Flap messages — Fault code K...

Can be edited from ...to: 10...300s
Factory settings: 20s

L) Fan ring heating
Activation control ring heating via the TCS.

Editable: OFF/ ON
Factory settings: OFF
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M) Flap heating
Activation control ring heating via the TCS.

Editable: OFF/ ON
Factory settings: OFF

4.7 SI/IMP Changing units

The temperature and pressure units can be changed independently of each other from SlI
(international unit system) to IMP (Anglo-American unit system).

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

The following menu items can be called up in the main menu at a minimum. Some
sub-menus or menu items are added and displayed depending on the system
configuration and requirement. Menu options that are not selected via Device settings
/ Heating system or are not required, are not displayed.

Image 50

Setpoint 1 250 *=C
VI Actuell value 1 250 °C
L/

L
’ V Setpaoint 2 2530 °C
‘Actuell value 2 273 UC

thermofin'  [armient terp. 243 °C E

heat exchangers: Germany ‘Humidity 444 SorH
“"“ .

TCS 2407 S L
‘Wednesday oozzaz P e

Yoo

E\/

Image 51

PASIN MWENL

| ACTUAL VALUES | SETPOINTS |
| 1/0- DIsPLAY / MANUAL || ADDITIONAL FUNCTIONS |
} T H I

| COUNTER | NETWORK IP |
I T

5.6 DELETE PASSWORD SI/IVP @ @

see chap. 4.7 “SI / IMP ]

Changing units units”

The sub-menus arranged to the right of the main menu are secured with a parameter
password. Trained persons receive this password from suppliers 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 are displayed differently for condensers and

recoolers.
5.1.1 Display for condensers
Image 52
ACTUAL VALUES CONDENSER
| Condensing press. Condensing ternperature |
/ | Circuit 1 88 bar | | Circuit 1 386 °C | \

Display of the o | Circuit 2 64 bar || Circuit 2 286 °C | . Display of the
measured resulting
pressure of up | ‘ ‘ ‘ temperature —

to four | ‘ ‘ ‘ depending on
pressure the coolant
cAancnrea
— —
Arnbient ternperaure 0.0 o E @

see

RN

chapter 5.1.3 “Monitor”

* The external temperature is only displayed if a humidified or wetted device

has been selected.

5.1.2 Display for recoolers

Image 53

[ Cutl et temperature Inlet temperature 4 |
| Circuit 1 211 = || circuit 1 299 oC |
Standard | Circuit 2 437 o ‘ | ‘ Display of the
display of the optionally
measured measured
outlet inlet
temperature temperature
*
Arnbiert temperature 217 °C @ @
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* The external temperature is only displayed if a humidified or wetted device has been selected.

**  The inlet temperature is only displayed after selection of a corresponding inlet sensor.
i See menu Device settings > Inputs / outputs > Analog IN selection - “Analog IN

3 or 4” (see also chapter “Analog IN basic device” 4.3.3)

5.1.3 Monitor

This display window “Monitor” contains all current target and actual temperatures, the output speed
setpoint and other helpful displays for commissioning and servicing purposes.

Image 54

see also
chapter 4.4.4

“Maximum

speed in %" |

see also

[ Setpoint act. Actuell walue |
| Circuit 1 NOD 250 °C || Circut 1 255 =C |
|crouit2N0 250 °C || cireut 2 265 °C |
Max speed 1000 94 ‘ Release wet, step - ‘ 1 ‘ z | 3 ‘ 4 | ( \
. see also
Might lirnit 500 94 ‘ ‘ Rotation reversal off Chapter 5.7.7
Rat, speed circuit 1 A1 3
Rat. speed circuit 2 a1 5

chapter 4.2.3
“Night limit
control”

\

% “Speed direction
EEE
S . @ . N reversal (DRU)”

—

direct switching to menu: “Control parameters” possible - see
chapter 5.1.3 “Monitor”

* Greyed-out functions are not displayed in Display settings.
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5.2 E/A (Eingéange [inlets] / Ausgange [outlets]) — display / manual

This sub-menu contains all digital and analog inlets and outlets of the basic device (TCS.2) and the
CAN extensions. After selecting the category, the current status is displayed. The outlets can be
switched to “Manual mode” and confirmed. These functions are helpful during commissioning,

servicing or troubleshooting.

Image 55

I/O-SETTINGS

521

Digital IN basic unit

i

5.2

Digital OUT basic unit

523

Analog IN basic unit

5.2

&Uto/manual Fans

5.25

|
|
|
2 |
l

|
|
|
Analog OUT basic unit ‘
|
I OUT Extensions ‘

5.2.6

5.2.1 Digital IN basic device

Overview and status display of all digital inputs to
basic device TCS.2.

The assignment of the respective function can be
modified in Device settings -> INPUTS/OUTPUTS
(see also chapter O ©

Digital IN basic device

)

Activated inputs (+24 V DC at input) are shown in
green (see Image 56 DI-1 and DI-3).

Image 56

DIGITAL _INPUTS 01-08

External release

Setpoint changeowver

Might timne reduction

External reset

Lock Cycle 2

not used

Lock Cycle 1 |

Rotation reversal

Operating instructions original version © thermofin GmbH



Operating instructions controller

20.03.2024 — Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —
thermofin® control system 2nd generation

Page: 112/315

5.2.2 Digital OUT basic device

Overview and status display of all digital outputs

to basic device TCS.2.

The assignment of the respective function can be | voss | Rurring fR=
modified in Device settings -> INPUTS/OUTPUTS [ooo | Tes o =
(See aISO Chapter O [ | Do-05 | Raotation reversal active ‘®| @

Digital OUT basic device”).

Activated outputs (+24 V DC at output) are shown

Image 57

DIGITAL_QUTRUTS O

| Do-01 | Witarning = low priority ‘®|

| Do-02 | Alarm = high priority ‘@| @

| Do-06 | Spray wal ve

| DO-0% | not used

| Do-07 | Reservaoir requirement ‘®| @

& <=

in green (see Image 57 DO-4 and DO-6).

Selecting the “manual-auto switch button” == switches the
corresponding outlet to manual mode.

2

Image 59 Image 58
DIGITAL_CUTPUTS 01-08 DIGITAL CUTPUTS 01-08
| Do-01 | Warning = low priority |@| @ | Do-0L | Witarning = low priority |@| @
| Do-02 | Alarmn = high priority |@| @ | Do-0z2 | Alarm = high priarity |@| @
| Do-03 | Runring |@| @ | Do-03 | Running |@| @
| Do-04 | TCS OK |@| @ | DoO-04 | TCS OK |@| @
| Do-05 | Rotation reversal active |@| g | 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 |@| @ (@r” | DO-0% | not used |@| @
v/

The hand symbol appears.

AN

The outlet is now set to manual and also has a

Now the output can be manually switched on

and off.

green background.

Selecting the “manual-auto switch button” again 5 switches the corresponding outlet back

k=%

mode.

to manual mode. It changes back to the @ status that it normally had in automatic
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If the user uses the option to leave a
particular output permanently in manual
mode, this will always be displayed on the
start screen. This function can have a
major impact on system safety and the
failure-safe operation of the device. The
operator will therefore always be informed
that there is an output in manual mode.

k=

k=%

5.2.3 Analog IN basic device

Overview and status display of the four digital
inputs to basic device TCS.2.

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

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

Image 60

Page: 113/315

MARNUAL MODE
Digital output
is set

Setpoint 250 RC
\Actuell value 305 °C

“

Amblent termp. 326 °C

thermo®

heat exchangers- Germ!
e T

.

052 A0 | L

T
Friday

omzene P e

Image 61

Selecting the yellow information window brings the user directly to the corresponding sub-
menu in which the manual mode was activated (see Image 60).

Descri pti on Measurand Value ]

Outlet sensor L

Temp c

3

Outlet sensor 2

26.0 °
258 °C
P

. Hurri .
Hurmnidity Sensor pyT—ry 4z.1 arH

Phiysics .
Feedback, Cortrol walve 1 R 59.3 o

B

Option to switch the temperature from °C to °F
and the pressure from bar to PSI

5.2.4 Analog OUT basic device
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Overview and status display of the two analog
outputs to basic device TCS.2.

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

Image 62

ANALOG_OUTPUTS 01-02

| AC-01 ‘ Control valve 1

| AD-02 ‘ Rot. speed circuit 2, 0-10W | 59.2 Y

B

Manual operation of the analog outputs in the basic device is not possible in this location.

k=%

The fans (speed outlets 1 and 2) can be manually controlled in the following sub-menu (see
chapter 5.2.5 “Auto / manual fans”). All further outlets can be operated according to the

function in the respective sub-menu (e.g. valves or pumps in the “Wet mode” menu — see

chapter 6.4.8 “Manual mode”).

5.2.5 Auto/ manual fans

Status display and option for manual mods of the
setpoint outputs from circuit 1 and circuit 2 if
applicable.

The actual setpoint output can be via an
analog output or the bus. Depending on
the type of fan control (see also chapter
4.4.1 “Fan control”).

e

Selecting the =3 “manual/auto switch button”
switches the corresponding outlet to manual
mode (see Image 63).

The hand symbol appears. X The control
variable (with blue background) can now be freely
edited. The calculated controlled variable from the
control remains unchanged. However, the

Image 63

s ( b
|R0t. Speed Cortr. Yar, Selection Manip. \ar. Output value |
ClrcuwtlH 7a % | @ " ‘ a7 3 || R |
Circuth‘ | g6 % | @@ 6.6 % | | Bes % |
Image 64

[Rct. Speed Contr, Mar. Selection Manip. Var. Output valus |

C\I’Cuit1| ‘ 100.0 o | "’ | 100.0 o | | 100.0 o |
= =G Ega =

Circuit 2
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selected manual control variable (see Image 64:
30 %) is sent to the speed output.

Selecting the “manual/auto switch button” again S switches the corresponding outlet back to
manual mode. The control variable @ takes the value of the controlled variable again.

k=%

k=%

Setooint 2500
‘Actuel\ value 305 °C

Arrbient termp, 243 °C

LY

Image 65

If the user uses the option to leave a speed
output permanently in manual mode this
will always be displayed on the start MANUAL MODE

] . . #nalog output
screen. This function can have a major is set
impact on system safety and the failure- thermofs
safe operation of the device. The operator neatexchangers-Germ
will therefore always be informed that there s
is an output in manual mode. E . '

TCS2_406 S L]
‘Thursday oz g e

Selecting the yellow information window brings the user directly to the corresponding sub-
menu in which the manual mode was activated (see Image 65).
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5.2.6 IN/OUT extensions

In the case of devices with an extended functional scope (e.g. Thermofin® adiabatic pad cooler or
thermofin® hybrid cooler), the digital and analog 1/0s of the TCS basic device are not sufficient. They
are then extended with external I/O modules via CAN bus. Depending on the need and heat
exchanger system, this is activated in Device settings (see chapter 4.3.5 “IN/OUT extensions”).

Here, for example, all possible INJOUT CAN
extensions of a condenser

However, only the expansions “DI water valves”
and “DO water valves” are activated in Device
settings. These have a blue background and can
thereore be “called”.

By selecting e.g. the box “Water valve DO, the
user reaches the next level, the status display of
the respective I/O module.

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

Image 66

OMNDENSER

|Water valves 1 DI-TDEM 730.10

| |Water valves 1 DO-TDAM 730.10 |

|Water walves 2 DI-TDEM 730.10

| |Water valves 2 DO-TDEM 73010 |

Image 67
DIGITAL OUTPUTS 41-44

| Dol | Spray valve 1 |

| Do-42 | Spray walve 2 |

| D043 | Spray walve 3 |

| DO | Spray valve 4 |

| DO-45 | Main water valve 1 |

| DO-46 | Drain valve 1 |

| Do-47 | shut-off valve 1 |

| Do-43 | Pressure increase 1 | @

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

chapter 5.8.1 “Wet”).
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5.3 Trend

In the sub-menu “Trend”, up to 8 channels can be recorded at the same time and their progress over
time displayed. This function is helpful during commissioning, troubleshooting and when adjusting
various controls.

A) Trend view

Image 68

TREMND WIEWY

e
4521 08:57:35 pOSition

Display of the |I| |I| :]
Switch trend I

ON/OFF
R

activated
curves

1

1

Delete

|

Full colour = display (not
. . CH1 3 CHS |[|CH&||CHTF || CHS
channel is 25.0 - 5.9 0.0 0.0 0.0 0.0 data)
displayed
Coloured
frame = no

\_ - S [ Cursor ] [Cur. vaIueatcursortime] [Channel configuration]

B) Channel configuration
Image 69

CHANNEL CONFIGURATION

Channel Channel-No.
selection  f=p || 4 3 2
—
KT Channel-Name |
election - || Outlet termperature_1 Select
trend value ‘ channel
see C) Display range colour
Min. 00 | Max. 1000
)
Scaling the / | Channel Active | | |
trend display A
—

Sampling rate §¢(

S
[ Switch channel ON/OFF /[Cyce of displayed and saved ]

measured points
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C) Possible trend values

Trend data points

Name Meaning Name Meaning
1 EINKrl Circuit 1 switched on 51 Benetz_Pumpe_1 1 = Wetting pump 1 ON
2 EINKr2 Circuit 2 switched on 52 Benetz_Pumpe_2 1 = Wetting pump 2 ON
3 Sollwert_Aktl Current setpoint circuit 1 53 Benetz_Pumpe_3 1 = Wetting pump 3 ON
4 Sollwert_Akt2 Current setpoint circuit 2 54 Benetz_Pumpe_4 1 = Wetting pump 4 ON
5 Drehzahl_Kreis1 55 BiocideOn Biocide dosing switched on
6 Drehzahl_Kreis2 56 Room temperature
7 | Verfluessigungsdruck_1 57 Cell temperature
8 | VerfluessigungsTemp_1 58 Blocktemperaturl
9 | Verfluessigungsdruck_2 59 Block_temp2
10 Condensing_temp_2 60 Tank_templ
11 Outlet_temp_1 61 Tank_temp2
12 Outlet_temp_2 62 Tank_temp3
13 Inlet_temp_1 63 Tank_temp4
14 Inlet_temp_2 64 StromAbtauklappel
15| Three_way_valve_targ Setpoint three-way valve 65 StromAbtauklappe2
16 | Three_way_valve_act Actual value three-way valve | 66 | StromAussenluftklappel
17 Inlet_valve 1=0PEN; 0 = CLOSED 67 | StromAussenluftklappe2
18 Bypass_valve 1= 0OPEN; 0 = CLOSED 68 StromUmluftklappel
19 Medium_valve 1= 0OPEN; 0 = CLOSED 69 StromUmluftklappe2
20 Three_way_valve 1 =0PEN; 0 =CLOSED 70 AbtK_1_is_open 1 = defrosting flap is OPEN
21 MediumPumpl 1=0N; 0=0FF 71 AbtK_1 is closed 1 = defrosting flap 1 is closed
22 MediumPump?2 1=0N; 0=0FF 72 AbtK_2_is_open 1 = defrosting flap 2is OPEN
23 External temperature 73 AbtK_2_is closed 1 = defrosting flap 2 is closed
24 Winter mode 1=0N;0=0FF 74 AuLK_1_is_open 1 = outside air flap 1 is open
25 Wetl Wet stage 1 is active 75 AuLK_1_is closed 1 = outside air flap 1 is closed
26 Wet2 Wet stage 2 is active 76 AuLK_2_is_open 1 = outside air flap 2 is open
27 Wet3 Wet stage 3 is active 77 AuLK_2_is closed 1 = outside air flap 2 is closed
28 Wetd Wet stage 4 is active 78 UmK_1_is_open 1 =air circulation flap 1 is OPEN
29 HygienelOn Hygiene circuit circuit 1 active | 79 UmK_1_is closed 1 = air circulation flap 1 is closed
30 Flushing1On Rinsing circuit circuit 1 active | 80 UmK_2_is_open 1 =air circulation flap 2 is OPEN
31 Hygiene20n Hygiene circuit circuit 2 active | 81 UmK_2_is closed 1 =air circulation flap 2 is closed
32 Flushing20n Rinsing circuit circuit 2 active | 82 Fan release NC 1 =Valv. normal cooling releas.
33 Conductivity_valuel 83 Fan release TA 1 = Valv. defrosting speed releas.
34 Conductivity_value2 84 Fan release 1 =Valv. released
35 Fill level 85 Fan stop 1 = Fans stopped
36 rel_humidity 86 Defrosting_active
37 Wet_bulb_temp 87 Drain_time_active
38 Spray_Valve_1 1 = spraying valve 1 OPEN 88 | Precooling_time_active
39 Spray_Valve_2 1 = spraying valve 2 OPEN 89 Flap release Fans are OFF
40 Spray_Valve_3 1 = spraying valve 3 OPEN 90 Tank_heatingl 1 =tank heating 1 is ON
41 Spray_Valve_4 1 = spraying valve 4 OPEN 91 Tank_heating2 1 =tank heating 2 is ON
42 FWV_valve 1 = fresh water valve OPEN 92 Block_heatingl 1 = block heating 1 ON
43 AWValve_1 1 = blowdown valve 1 OPEN 93 Block_heating?2 1 = block heating 2 ON
a4 AWValve_2 1 = blowdown valve 2 OPEN 94 Roller_1_is_open
45 Spraying_pump1l 1 =spraying pump 1 ON 95 Roller_1_is closed
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46 Spraying_pump?2 1 = spraying pump 2 ON 96 Roller_2_is_open
47 | Control_valve_matl_targ

97 Roller_2_is closed

48 | Control_valve_matl_act

49 | Control_valve_mat2_targ

50 | Control_valve_mat2_act

D) Read trend CSV data

After the trend recording has been paused or stopped, the TCS automatically generates a CSV file
in the internal drive b:\. The file name is composed of “data_current date index” (example:

“‘data_2021-05-04_0.csv”). The data are then available to the user in individual columns for each
activated channel.

The following steps are required to read out the CSV trend file:

=>» Read current IP address from the TCS
Main menu > Network IP (factory settings: 172.25.10.10)

=>» enter the address read in the command line in Windows Explorer
Example: ftp://172.25.10.10 (see Image 70)

Image 70
21 M = | 172.25.10.10
m Start Freigeben Ansicht

An Schnellzugriff Kopieren Einflgen Kopieren nach = =0 Umbenennen leue
anheften

Zwischenablage COrganisieren Neu

o [P fp/172.25000] \ e

7 Schnellzugriff

[ Desktop

4 Downloads b

= Dokumente

=/ Bilder \
TCS_VISU media
FITZ

= Open b:\ drive

= Copy the desired file to a local folder (Image 71)
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Image 71
Zwischenablage Organisieren Meu Offnen
v » Internet » 172231000 > b v 0 b" durchsue
Mame Graofe Typ
& Schnellzugniff
(=] 2021-04-29_11-27_para.csv 12KE  Microsoft Excel-CSV-Datei
b OneDrive -] data_2021-05-04 O.csv 1KB  Microsoft Excel-CSV-Datei
. ata_. -053-04_1.cav 0 Microsoft Excel-CS5V-Datel
H Dieser PC (-] data_2021-05-04_1 10KE M ft Excel-CSV-Datei
) (-] data_2021-05-04_2.csv TKE Microsoft Excel-CSV-Datei
P 3D-Objekte . . .
= data_2021-05-04_3.csv TKE Microsoft Excel-CSV-Datei
=] Bilder 5 data_2021-05-04 4.csv 1KB  Microsoft Excel-CSV-Datel
I Desktop £12] parameter.csv 12KE  Microsoft Excel-CSV-Datei
|= Dokumente
{ Downloads

5.4 Counter

For precise recording of operating and usage data, there is an overview of the installed usage and
operating hour counters in this display, including the current values. This menu is not password
protected and is therefore freely accessible.

A counter reset is reserved for the manufacturer and is only possible in Device settings - Additional
functions - “Counter reset”. See also chapter 4.6.2 “Reset”.

Image 72

COILNTER
‘ Ciperating hours wet stage 1 | 1241 h 25 min‘
‘ Cperating hours wet stage 2 | 968 h 52 min‘
‘ Ciperating hours wet stage 3 | ‘
‘ Cperating hours wet stage 4 | ‘
‘ Fresh water consumption | 3825 m*= 568 | ‘

& e

All greyed-out displays are inactive and are not used.
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5.5 Alarms

Notifications of an incorrect operating condition (warning/alarm) are shown in the display. This is
done directly on the start screen under the thermofin® logo in a red-green flashing window (see
chapter 2.3.1 “Start screen”).

All messages are saved. This means that, after correction of the fault or after a fault has been reset
automatically, the display does not delete itself. Selecting the fault message window (flashing red-
green) or going through Main menu -> Alarms brings the user to the list of current notifications.

Image 73

Alarm Coming Leaving [Message

Option to scroll
4 \ [1.][12.10.2023 12:35:44] |[F1& Fan 1 Comrunic. interrup] dd
Numbering the [z ][12 102023 12:35:1][12 10,2023 12:35:49)[ M19 Outlet sensor 1 short circ) up and down
9 [3 ][22 102023 12:34:35] [[Mz0 Inlet sensor 1 short circui]
messages 4. (|12.10.2023 12:34:15 501 Fuse/s triggered
H 5. 12102023 12:34:01 506 storage container fault 4 \
r Vi -
eceived (6. [12.10.2023 12:22:39) |[r04 &rmbient sensor short circ) All fault

from new to [7. ][22 102023 12:22:20 (o1 cam rmoddle 17 | messages
old [5. [12 102023 12:22:18] [S01 can module 2 | listed by fault
\— code, can be

Vv found in
<=

chapter 12

I “Messages,
confirm/ackno warnings and

Wledge \ alarme” /
pending * iai ; ;
only visible during fan control via see chapter 5.5.2
messages MODBUS « . ”
Alarm history

see chapter 5.5.1
“Fan operating data / status”

The already resolved warnings (in grey) can be acknowledged with the button or an “external
reset” (see chapter O *

Digital IN basic device

”) and removed from the list. The user can also use this button to confirm the warnings with a red
background (still active) as registered. This does not correct the fault, it only switches off the blinking
display on the start screen and reactivates output 1 (DO 1) when the warning is acknowledged.

= New value and first value notification

The warning signal output (Digital Output 1) is an output with a new value and first value notification.
In OK status, if there is no fault, the output is switched off. If a fault occurs at the TCS.2, the TCS.2
signals this by switching off output 1.

Service or monitoring personnel on site can read this fault on the TCS.2 display
and acknowledge it by pressing the button.
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This switches on output 1 again and another fault can be sent via it without the first cause of the fault
having to be eliminated first.

A first minor fault does not prevent a further, possibly critical, fault message from occurring later.

This acknowledgement can be done several times in a row without limitation. In addition, all individual
faults are recorded in the alarm history in a fail-safe manner with the text, time and date (see
chapter 5.5.2 “Alarm history”).

The notifications via outputs 1 and 2 are independent of any existing connection of a control room to
the TCS.2 via data bus.

5.5.1 Fan operating data / status

This function in ﬁ the “Alarms” menu can only be selected if the installed fans are
vi controlled via MODBUS and there is currently a fan fault. Only then do the electronics report

all details in the windows below to the TCS.2.
Image 74

FAN OPERATING DATA

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

|Tcrta| number of fans | 24 | |Fan nurnber

|Min speed rpm | o | |Ma>< speed rpm

|Setpn|nt speed rpm | o | |A|:tua| speed rpm o
All faulty fans are indicated with a red box in the [overating s [ o | [overston mindes: 5
lower left of the window. (White -> fan OK, red -> ' T [Fan stous -

fan fault) In the example here, all 24 fans currently EEEEma==s
have a fault. A maximum of 240 fans can be B

displayed. o FFEFFE R @I

Image 75
-
The detailed cause of the fan fault
and the associated fault code can be read one ¢
|eV€| IOWer F03 Phase failure | ‘ F12 Owercurrent / overload peak, 12T
F¥ Ground earth fault | ‘ F13 Calibration err. rotor pos. sensor\'}a

FOS Overheated power amplifier

|
|
|
In the example here, F18 with a red background I ———————
|
|
|
|

Fi4 DC link overvoltage

FO7 Fan collective fault F16 Line overvoltage

\
‘ F15 DC link undervoltage
\
\

|
|
F17 Line undervoltage ‘

To display the status of the faulty fan, the
corresponding number must be entered in the top
right. (see Image 66)

FO9 Hall sensor defective

F10 Maotar bl ocked

|
|
|
FO8 Engine overheated |
|
|
|

F1l Limit speed excesded

Selecting the “Confirm” button acknowledges or deletes all faults in t s@cted fan.

Selecting the “Confirm all”’ button resets the faults g of all fans.

k=
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The list of all fault codes, their meaning and the possibilities for correction are described in
chapter 12 “Messages, warnings and alarms”.

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
Call up fan number for
29 - Fan number status query in (register write
130)
126 - Feedback fan number Fan number currently read
called up
Current speed of fan
127 - Fan speed from (register 126) read
Current runtime of the Read
128 - Operating minutes fan fan (reg!ster 126) in 0-59 min
minutes
Current runtime of the Read
129 - Operating hours fan fan (register 126) in 0-65535 h
hours
130 0 FO3 Phase failure See chapter 12.2 Read 1
130 2 FO5 Output stage overheated See chapter 12.2 Read 4
130 3 FO6 Communication error See chapter 12.2 Read 8
130 4 FO7 Fan combined fault See chapter 12.2 Read 16
130 5 FO8 Motor overheated See chapter 12.2 Read 32
130 6 FO09 Hall sensor faulty See chapter 12.2 Read 64
130 7 F10 Motor blocked See chapter 12.2 Read 128
130 8 F11 Limit speed exceeded See chapter 12.2 Read 256
130 10 F13 Calibration error rotor position See chapter 12.2 Read 1024
sensor
130 12 F14 Link undervoltage See chapter 12.2 Read 4096
130 15 F18 Communication interrupted See chapter 12.2 Read 32768

Progress over time fan status query:

umenne

call Fan [No.]
write Register 29

%t

v
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5.5.2 Alarm history

Image 76

All messages and exceptional operating cases are T
recorded in the “Alarm history” sub-menu. Alarm  Date Event Message

P (17 |[12.10.2025 17:35:40][ Leaving || M19 Outlet sensor 1 short circut '

12.10.2023 12:35:46( Coming || F18 Fan 1 Cornrnunic. i mkerrupted

12.10.2023 12:35:41 | Coming || Acknowl edge

2.
H R 3.
The neWGSt entry IS at the top A” messages in the 4, [|12.10.2023 12:35:41 | Coming || M19 Outlet sensor 1 short circuit
protocol are Saved Wlth the fault COde, teXt, date : 17.10.2023 12:35:39] Coming || F18 Fan 1 Communic. interrupted

7.

8.

9,

. . 17.10.2023 12:35:35( Coming || Acknowl edge
and time. Se|ect|ng the “Up” and “Down” arrows 12102023 12:3:53] Leaving |[ML9 Outlet sensor 1 short cireut
allows the user to go through all entries.

12.10.2023 12:34:44 | Coming || F18 Fan 1 Cornrnunic. imkerrupted ——

12.10.2023 12:34:40( Coming || Acknowl edge
old ([10.][12.10,2023 12:34:40] Corning || M19 Outlet sensor 1 short circuit

A&

The list saves 200 entries at a time. If the lists are filled with 200 entries, the oldest entry is deleted
when a new entry is written. The entries in these protocol lists can be deleted with this button.
However, this function requires the manufacturer's password and is therefore reserved for the
manufacturer.

5.6 Delete PW (password) entry

If a user enters a password, it will remain active for 30 minutes after the screen was last touched.
Once this time has run out, the password entry is automatically deleted and the control returns to the
start screen. If the user now wants to carry out further protected device settings, the necessary
password for this (see chapter 2.4 “Passwords”) must be entered again.

If the operator wishes to delete the password immediately for security reasons, for example, because
they have completed the commissioning, they can do this using the button in the main menu (delete
PW entry).
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5.7 Setpoints

Depending on the heating system selected in Device settings (see chapter 4.1.1 “Selection of heat
system / explanation of terms”), the user can view and edit all relevant setpoints on this page. See
Image 77 and Image 78. As an example, a single circuit recooler and a dual circuit condenser are
shown. All white boxes are dieplays and blue boxes can be operated or adjusted. All text shown in
grey are possible functions that have not been activated in 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 chapter:

Image 77

5.7.1 SETPOINTS DRYCO
Setpoints
P \ Circuit 1 NC \ 250 | °C | | Circuit 2 NC oC \
recooler
) | Circuit 1 FC | 50 |°c||circuit 2 FC | 50 ||
l >-7.6 ]\‘ 5.7.7
— | FC W | 40 |=c| Speed direction
73 1 | [SETPOINT SHIFTING | | sETPOINT swiTCHING \ reversal (DRU)
Setpoint
Ehifting | Night limit | 500] % ||speedrOrR 400 ] %]
Rot. speed circuit 1 7958 G4
/ ‘» Rot. speed circuit 2 224 9% 1'4 . @ . .
Display speed
— output from
circuits 1+2 Image 78
—— SETPOINTS CONDENS
(ﬁs - |cireuit thNe [ 250 || |circut tHR 450 °c]|
setpoints || [Crout2ne 250 | [areut 2R [450]°c] 575
condenser | Alarm NC 1 | s00]°c || Alarm HR 1 | 700]=c| Setpoint
switching
| SETPOINT SHIFTING | | SETPOINT SWITCHING |
| Night limit | 500] 9% | | speed ROR | 400] %)
Rot, speed circuit 1 7958 Yo q=
57.4 Rot. speed circuit 2 B854 B4 ! E @ .
Night limitation {@
5.7.8 Control

NnAaramntArvre
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5.7.1 Setpoints recooler

Setpoints and alarm values for “NC” — normal cooling

Setpoint temperature* °C: Editable from 0 ... 90 °C Factory settings: 25 °C
Setpoint temperature* °F: Editable from 30 ... 200 °F Factory settings: 25 °F
Alarm Overtemperature* °C: Editable from 20 ... 90 °C Factory settings: 50 °C
Alarm Overtemperature* °F: Editable from 70 ... 200 °F Factory settings: 50 °F

* in the case of dual circuit devices, separately editable for circuit 1 and circuit 2

W If setpoint switching is activated (see chapter 4.2.2 “Control setpoint switching”), the
= following setpoint will be active:

Setpoints and alarm values for “FC” — free cooling?

1 If the external temperature falls below the external temperature, the cooling can take place without the use of the cooling

unit.
Setpoint temperature* °C: Editable from 0 ... 90 °C Factory settings: 5 °C
Setpoint temperature* °F: Editable from 30 ... 200 °F Factory settings: 5 °F
Alarm Overtemperature* °C: Editable from 5 ... 90 °C Factory settings: 20 °C
Alarm Overtemperature* °F: Editable from 40 ... 200 °F Factory settings: 20 °F

* in the case of dual circuit devices, separately editable for circuit 1 and circuit 2

Setpoints for “WP” — Warmepumpenbetrieb [heat pump operation]

Setpoint temperature* °C: Editable from 0 ... 90 °C Factory settings: 15 °C
Setpoint temperature* °F: Editable from -35 ... 200 °F Factory settings: 15 °F

* in the case of dual circuit devices, separately editable for circuit 1 and circuit 2
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5.7.2 Setpoints condenser

Setpoints and alarm values for “NC” — normal cooling

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

* in the case of dual circuit devices, separately editable for circuit 1 and circuit 2

Alarm Overtemperature** °C: Editable from 20 ... 90 °C Factory settings: 50 °C
Alarm Overtemperature** °F: Editable from 70 ... 200 °F Factory settings: 50 °F

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

If setpoint switching is activated (see chapter 4.2.2 “Control setpoint switching”), the
following setpoint will be active:

k=

Setpoints and alarm values for “HR” — heat recovery?
2 system operates at a significantly higher condensing temperature, e.g. for domestic water heating. The coolant is mainly
heated in an upstream heat exchanger, and must not then be overly cooled down in the consdenser.

Setpoint temperature* °C: Editable from 0 ... 90°C Factory settings: 45 °C
Setpoint temperature* °F: Editable from 30 ... 200 °F Factory settings: 45 °F

* in the case of dual circuit devices, separately editable for circuit 1 and circuit 2

Alarm Overtemperature** °C: Editable from 30 ... 90 °C Factory settings: 20 °C
Alarm Overtemperature** °F: Editable from 90 ... 200 °F Factory settings: 20 °F

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

Setpoints for “WP” — Warmepumpenbetrieb [heat pump operation]

Setpoint temperature* °C: Editable from 0 ... 90 °C Factory settings: 15 °C
Setpoint temperature* °F: Editable from -35 ... 200 °F Factory settings: 15 °F
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5.7.3 Setpoint shifting
The operator often wants to adjust the condensing pressure or the outlet pressure to certain operating

conditions. The TCS.2 offers three control options. These are explained in detail below. The selection
is made in Device settings -> Control (see chapter 4.2.4 “Control setpoint shifting”).

A) Setpoint shifting via external standard signal

The setpoint shifting can be done via analog signal on the Al-3 input for circuit 1 or Al-4 for circuit 2
(see also chapter 4.3.3 “Analog IN basic device”).

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

Image 79
This function is activated in Device settings -> [kreis ink [280]°c]|Kkeis 1P [ 50 ]°C
Control (see chapter 4.2.4 “Control setpoint | Alarmwert N< 500 | °c | | Alarmwert FK [ 200] C
shifting”). As soon as a type of control has been
selected, the “Setpoint shifting” button in the
“Setpoints” menu will have a blue background | SOLLWERTSCHIEBUNG [soLiwerTumscH, AT |
and can be pressed. The user reaches the |Nachtbegrenzer ‘ 500 |(\']: Drefzahl DR |40.0 | %% |
following setting window: Image 79. Brenaant e ¢ oo/ @
Drehzahl Kreis 2 00 O |
Image 80 :
The value edited here will be added to the SETPOINT SHIFTING

setpoint with 100 % analog signal. Depending [Setpr shit rorma conlng mar, ESEES
on whether a condenser (as shown here in [Setpoit aif Hoat recovery o ErGES
Image 80) or a recooler was chosen as a

heating system, both setpoints (NC — normal

cooling + FC — free cooling or HR — heat SR

recovery) have a single value for the maximum [Cireuit 1 1O %a_C 07 o w7 c |
setpoint shifting. Both setpoints react to a ::mh:t“: ———— 2o 0 c__|
single analog input (Al-3 with circuit 1 and Al-4 i ' @ <=

with circuit 2).

“Setpoint”: set temperature setpoint (25°C)

“Shifting value”:  Corresponds to the value of the analog input (0-100 %) of the maximum set
shifting value (in example Image 80 dt 20°C).
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‘Setpoint cur.”: Addition of setpoint and shifting value
Circuit 1: (25 + 10.7 °C = 35.7 °C) - analog input 3 (0-10 V) 5.3V 2 10.7 °C
Circuit 2: (25 + 20°C = 45°C) - analog input 4 (0-10 V) 10 V 2 20.0°C

Adjustable parameters:

Can be edited from .
o Factory settings

. - _ 0...50.0°C 20.0 °C
Setpoint shifting NC — normal cooling max.

0...70.0 °F 20.0 °F

: - _ 0..20.0°C 10.0 °C

Setpoint shifting FC — free cooling max.

0...40.0 °F 10.0 °F

. - 0...50.0°C 20.0 °C
Setpoint shifting HR — heat recovery max.

0...70.0 °F 20.0 °F

B) Setpoint shifting via external temperature

A further option is setpoint shifting via external air temperature. An external air temperature sensor
is necessary for this. The temperature sensor TTS-90 is used as a sensor (see chapter 6.3.1
“Temperature sensors TTS” in the device manual).

This function is restricted to the setpoint for “normal cooling” (NC). It is not possible to adjust
o the setpoint for free cooling and heat recovery. Other than this, circuit 1 and 2 are treated the
= same. The shifting value acts the same on both circuits (see Image 82).
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Image 81
SOLLWERTE RUCKKUHLER.

This function is activated in Device settings -> [kreis1nk [280]c]|keisirk  [80 ]ec
Control (see chapter 4.2.4 “Control setpoint | Alarrmwert Nk 500 ec || Alarmwert FK [ 200] oc
shifting”). If “via AT” has been selected, the
“Setpoint shifting” button in the “Setpoints” menu
will have a blue background and can be pressed. |SOLLWERTSCHIEBUNG |SOI_|_WERTUMSCH. AT |
The user reaches the following setting window: | Nechtcegrerzer | 500 MM Drenzehi crRU [400] % |
(Image 81) Drehzahl Kreis 1 oo U

Drehzahl Kreis & o0 S0 | @

Image 82 Q

SETPOINT SHIFTING

|Satpnint shift AT, max. "MC" | 10.0 | dt o |
| Setpoint shift start poirt AT "NC" | 200 | o |
| Setpoint shift factor AT "NC" | 10 GD |

i

Operating mode shift value Setpou act,
[Giveuit 1 Ho |0 °C 43 e 293 °C |
. ) [Giveuit 2 no 300 °C 43 e M3 °C |
D|Sp|ay Of the Current > |Amb\ent temperature 243 °C @ Q=|
external temperature )
o] o) (@]

(1)”Setpoint shifting external temperature max”:
The value edited here will be added to the setpoint with a rising external temperature. The amount
that the external temperature must rise for this maximum value depends on shifting value (3).

(2) “Setpoint shifting start point external temperature”:
External temperature value at which the setpoint shift starts. Below this temperature, the setpoint
remains unchanged.

(3) “Setpoitn shifting factor external temperature’:
The shifting factor quantifies the shifting effect per Kelvin of change in external air temperature. At a
factor of 1.0, the setpoint is shifted by 1K with an external temperature increase of 1K.

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

(5) “Shifting value’:
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Difference between the current external temperature and (2) “setpoint shifting start point external

temperature”

(6) “Setpoint cur.”:

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

Circuit 1: (25.0 + 4.3°C = 29.3°C)

Circuit 2: (30.0 + 4.3°C = 34.3 °C)

- Start point shifting (2) is at 20°C

-> Current external temperature: 24.3 °C

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

- with a shifting factor (3) of 1.0°C per Kelvin AT, the setpoint
increases by 4.3°C (®) to 29.3°C

- Start point shifting (2) is at 20°C

-> Current external temperature: 24.3 °C

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

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

With setpoint shifting via the external air temperature, it must be ensured that it is only shifted

k=%

upwards. The setpoint without the shifting signal influence is set to the lowest permissible
value of the system. As long as this value is not listed in the system documentation, this

information can be supplied either by the responsible cooling system manufacturer or the

responsible engineering firm.

Adjustable parameters:

Can be edited from .
to Factory settings
: - 0...50.0°C 10.0 °C
Setpoint shifting external temperature max.
0..70.0°F 20.0 °F
. e . 0...50.0°C 25.0 °C
Setpoint shifting start point external temperature.

30 ...120.0 °F 10.0 °F

Setpoint shifting factor external temperature max. 0.5 ... 2.0 Ksw/Kar 1.0 Ksw/Kar
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C) Setpoint shifting via bus

Similarly to setpoint shifting via a standard signal = (see A), control via bus is also possible.

The type of communication bus is set in Device settings = GLT bus system (see also chapter
0). Contrary to the setpoint shifting via the external temperature, the setpoint can be shifted
up and down via bus.

=%

Image 83
- OOLER

This function is activated in Device settings -> |CircLJit 1NC | 2530 °C |Cir<:uit 2 NC | 250 |C
Control (see chapter 4.2.4 “Control setpoint lcrouit tFc [ 50 |=c||cicut2rc [ 50 |=c
shifting”). If “via BUS” has been selected, the
“Setpoint shifting” button in the “Setpoints” | Fc Twcy | 40 |x
menu will have a blue background and can be | SETPOINT SHIFTING |SETPOINT SWITCHING |
pressed. The user reaches the following setting [Night limit | 500 {3 { Speed ROR [400] %]
WIﬂdOW (Image 83) Rot, speed circuit 1 795

Rat. speed circuit 2 884 9 | @ @

Image 84 D

With these two values, the user provides lower
and upper limitson the possible shifting.
Depending on the requested setpoint (NC — (St anrang wa 805 o | ZE'QF
normal cooling + FC — free cooling or HR — heat w
recovery), both setpoints react to the same

shifting value from the bus.

SETPOINT SHIFTING

|Setpoint shifting wia BUS min. | -25.0 | o ‘

Operating rnode Shift value

[Cireut 1 WO 0 °C 100 wO_°C |
The written value from the bus (divided by 10) :C““““O B0 65k x5 |
. . Arnbi ent termperature 243 °C
is added to the setpoint. In the example here - @ <=

Image 84, Register 4 (SWS circuit 1) has a 100
2 10.0°C, and register 5 (circuit 2) has a 65 2
6.5°C.

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

Circuit Register R_eglste_r value Converted to °C/°F
(signed integer)
4 -250 ... 250 -25.0...25.0°C
! “Setpoint shifting circuit 1* -450 ... 450 -45.0 ... 45.0°F
5 -250 ... 250 -25.0...25.0°C
2 “Setpoint shifting circuit 2" -450 ... 450 -45.0 ... 45.0°F
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5.7.4 Night limitation

With this function, the control variable of the fans (fan output) is restricted to a maximum value. The
goal is to reduce the noises during quiet times, especially during the 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 (adjustment
from 40...100 %). This applies to all three types of control. The value entered in the menu is

k=

always the upper limit here. Consequently, as can be seen in the example in Image 85, a
value of 40 ... 50 % can be sent via the bus. If the sent value is outside of the permitted range,

the user receives a message “values outside of the permitted range”. If the register remains

unwritten (register value: 0), there is no error message either.

Register

Register value (INT)

Night limitation in %

13

“Maximum speed 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, this represents the upper limit for the value sent via the bus (see Image 85).

A) Night limitation via terminal

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

= The digital input DI-3 must be configured to “Night limitation” (see also chapter 4.3.1 “Digital

IN basic device”.

= The type of control, see Device settings -> Control (see chapter 4.2.3 “Night limit control”), must

be set to “via terminal’.

Subsequently, the percentage of the night limitation has a blue

background in the Setpoints menu and can therefore be pressed (Image 81).

The speed is now limited to the percentage set
here with a “high” signal of the corresponding

digital input. (related to the max. speed)
Editable: from 40 % to 100 %

Factory settings: 50 %

B) Night limitation via bus

SETPOINTS
[cireut 1N [250]°c] [cireut2ne [250]c
| circuit 1 FC | 50 || |cicit2rc [ 50 ]
| Fc Twey [ 40 |

| SETPOINT SHIFTING | SETPOINT SWITCHING |

| Night limit | 5ol ] | Speed ROR | 400 \ % |
Rot, speed circuit 1 79& !
Rot. speed circuit 2 284

This function is activated in Device settings -> Control (see chapter 4.2.3 “Night limit control”). As
soon as “via bus” is selected, the percentage of the night limitation in the Setpoints menu has a blue

background and can be pressed (Image 81).
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Image 86
SETPOINTS DRYCOOLER
The speed is limited to the percentage set here [creait 1N [280]°c||[crut2ne [250]°c
when setting the corresponding bit (see table |creait1Fe [0 [°c||crut2Fc [50 |°c
below). (related to the max. speed)
| Fc Twey [ 40 |
Editable: from 40 % to 100 % [SETPOINT SHIFTING [sETPOINT swITCHING |
| Night limit E | Speed ROR [400] %]
FaCtOI'V Settlnqs 50 % Rot. speed circuit 1 794
Rot, ssaed circuit 2 284 @ @
Register Bit Meaning Register value
1 . s .
s e 2 TRUE = Night limitation active 4
Night limitation
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C) Night limitation via internal clock

This function is activated in Device settings -> Control (see chapter 4.2.3 “Night limit control”). As
soon as “via internal clock” is selected, the “Night limitation” box and the percentage value in the
“Setpoints menu have a blue background and can be pressed (Image 81).

Image 87
CONSIGNES CONDENSELR
@ During the time set in (), the speed is (cireut 1RN [ 250 c| [ circut tre [ds0]ec
limited to the percentage set here. (creut 2RN [ 250 c||[cireut 2re 450 =c
(related to the max. speed) |Alarre rn: [500]°c] [Mamerc 1 [700]=c
Editable: from 40 % to 100 % DECALGE CONSIGNE [comvmar. coneigre |
JRie ce ruit | 504 [vitesse DR [400 ] %]
Factory settings: 50 % rot. Ciroit 1 79
Wi rot. Circuit 2 854 Jé" @

s 7
(2] (o *F

@ Ifthe “Night limitation” button is pressed, the Image 88
following window opens. See Image 88. The NIGHT TIME REDUCTION
switch-on and switch-off time for the night |Night lirmit O ‘ 22 00 d».) |
limitation can be adjusted here. [ Night limit OFF ~% ol |
v/

Can be edited from ...to:
Night limitation ON: 6 PM - 11 PM
Night limitation OFF: 1 AM - 10 AM

Factory settings: @I

Night limitation ON: 10 PM
Night limitation OFF: 6 AM
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5.7.5 Setpoint switching circuit 1/2

This function allows switching between two fixed setpoints for the controller. The TCS.2 offers three
control options for this. Depending on whether a condenser (as shown here in Image 89) or a recooler
was chosen as a heating system, switching from NC — normal cooling to FC — free cooling or HR —
heat recovery) is possible.

A) Setpoint switching via terminal

Two steps are necessary to activate the function “Setpoint switching via terminal”:
= The digital input DI-2 must be configured to “Setpoint switching”. See also 4.3.1 “Digital IN

basic device”.

= The type of control, see Device settings -> Control (see chapter 4.2.2 “Control setpoint
switching”), must be set to “via terminal”.

B) Setpoint shifting via AT (external temperature)

A corresponding external temperature must be installed and configured.

k=

Image 89
SETPOINTS DRS )

This function is activated in Device settings -> | Circuit 1 NC [250]°c]||crout2ne [250]°c
Control (see chap. 4.2.2 “Control setpoint lcreatiFc [0 [°c||croit2Fc [80 |c
switching”). If “via AT” has been selected, the
“Setpoint shifting AT button in the “Setpoints” | FC WY | 40 [c
menu will have a blue background and can be | SETPOINT SHIFTING | [ sETPOINT swITCHING
pressed (see Image 89). [Night limit [500] %] [speedror  [400]&l

Rot. speed circuit 1 798 Y%

Rot, speed circuit 2 854 Ba @@

S

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —

thermofin® control system 2nd generation Page: 137/315

NC > FC/HR:

If the external temperature of the value edited here
is reached or fallen below, the NC (normal cooling)
setpoint switches to FC (free cooling) or HR (heat

recovery with condensers). Image 90

SETPOINT SWITCHING VIA AMBIENT TEMPERATURE

Editable: from 0.0 ... 30.0°C

|Ambient temperature chanching MO -> FC | 50 | oz |

|Amh|ent ternperature chanching FC -» MO | ]_[:IO(J::) oC |

Factory settings: 5 °C

FC/HR = NC:
. Operating mode Setpoint act,
If the external temperature of the value edited here [Crait 110 o e |
is reached or exceeded, the FC (free cooling) or [circuit 2 no 0 cc |
|Ambient temnperature 243 °C |

HR (heat recovery) setpoint switches to NC
(normal cooling).

as

Editable: from 6.0 ... 50.0°C

Factory settings: 10 °C

C) Setpoint switching via bus
This function is activated in Device settings -> Control (see chapter 4.2.2 “Control setpoint
switching”).
= Select control “via bus”
= If the corresponding bit via bus is set to “true” (see table), the setpoint switches from NC (normal

cooling) to FC (free cooling) or HR (heat recovery with condensers).

=> The following parameters exist for direct communication via BUS:

Register | Bit Designation Meaning Register
value
: - . - Write
1 2 Setpoint switching TRUE = Request setpoint switching 2
0 Normal cqollng NC TRUE = Normal cooling NC active Read
active 1
Free cooling FC _ : . Read
164 1 active TRUE = Free cooling FC active 5
5 Heat recov. TRUE = Heat recovery Read
HR active HR active 4
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D) Setpoint switching via dT, AT-ET

This function is activated in Device settings -> Control (see chapter 4.2.2 “Control setpoint

switching”).

=>» Select control “via dT, AT-ET”

‘f A corresponding external temperature and an inlet temperature must be installed and

This function is activated in Device settings ->
Control (see chapter 4.2.2 “Control setpoint
switching”). If “via dT, AT-ET” has been selected,
the “Setpoint shifting dT, AT-ET” button in the
“Setpoints” menu will have a blue background and
can be pressed (see Image 91).

NC > FC/HR:

If the temperature difference between the external
and inlet temperature of the value edited here is
reached or fallen below, the NC (normal cooling)
setpoint switches to FC (free cooling) or HR (heat
recovery with condensers).

Differential temperature free cooling ON
Editable: from -20.0 ... -2.0 °C

Factory settings: -5.0 °C

FC/HR > NC:

If the temperature difference between the external
and inlet temperature of the value edited here is
reached or exceeded, the FC (free cooling) or HR
(heat recovery) setpoint switches to NC (normal
cooling).

Differential temperature free cooling OFF
Editable: from -4.0 ... -1.0 °C

Factory settings: -1.0 °C

configured. See also chapter 4.3.3 “Analog IN basic device”.

Image 91

SETPOINTS :
(creat inc [250]c||[croatzne [250] =
| Circuit 1 FC | 50 [c||crauczrc |50 [
| FC Twey [ 40 |
| SETPOINT SHIFTING | [ sETPOINT SWITCHING
| Night limit | 500] %] [ speed RoR | 40ad]
T Al | G <

Image 92

SETPOINT S AMBIENT TEMPERATURE
|Ambient ternperature chanching NO -> FC | 50 | oC |
|Ambient ternperature chanching FC -> NO | 10.0({_‘3 o |

Dperating rode

Setpoint act,

[cireuit 1 Mo

/0 _c |

[ Gireuit 2 no

w0 o |

| Arnbient ternperature

23 °C_ |

as
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5.7.6 Setpoint FC TWCV (free cooler three-way control valve)
Setpoint for the desired return temperature after the control valve (mixer). See also chapter 5.8.4 C)

“Variant three-way control valve”. Serves as frost protection function for downstream plate heat
exchangers.

Editable: from 0.0 ... 4.0 °C

Factory settings: 4.0 °C

5.7.7 Speed direction reversal (DRU)

After the “Reverse direction of rotation” request, the direction of rotation of the fans is changed to the
percentage value set here (related to the max. speed). Depending on the preselection in Device
settings - Fans (see also chapter 4.4.2 “Fan direction”), the fan direction switches from right to left
or in reverse. The following control options are available to the user: (See also chapter 4.2.9 “Control
reversal of the direction of rotation”)

A) Reverse direction of rotation via terminal

Two steps are necessary to activate the function “Reverse direction of rotation via terminal’:

=> One of the following digital inputs must be configured to “Reverse direction of rotation”. DI-5,
DI-7 and DI-8. See also chapter 4.3.1 “Digital IN basic device”.

= The type of control, see Device settings -> Control (see chapter 4.2.9 “Control reversal of the
direction of rotation”), must be set to “via terminal’.

Image 93
After the steps above have been carried out, the [creatinc [250]°c]|crout2ne [250]°c
value “Reverse direction of rotation RDR” in the (creut 1Fc [50 [ec||crait2Fc [50 [
“Setpoints” menu is given a blue background and
can be freely edited. See Image 93. | FC Twey [ 40 |

| SETPOINT SHIFTING || seTPOINT swmcHInG. |
Editable: from 0.0 ... 30.0°C | Night limit | 500] %] [ speed RoR [ 40 %

. Rot. speed c? rouit 1 798 % @ . @

Factory settings: 100 % Rot speed cireutz B84 %
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B) Reverse direction of rotation via bus

The following steps are necessary to activate the function “Reverse direction of rotation via bus”:

= Select control “via bus”. Device settings -> Control (see chapter 4.2.9 “Control reversal of the
direction of rotation”)

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

Register | Bit Designation Meaning Register
value
1 15 Reverse direction of TRUE = Request reverse direction of Write
rotation rotation 32768
Reverse dl.rectlon of TRUE = Reverse direction of rotation Read
143 8 rotation .
active 256
Feedback
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5.7.8 Control parameters

If needed, the parameters of the thermofin® PI controller can be adapted. In addition to the existing
setpoint (see chapter 5.7 “Setpoints”), to which the system is to be adjusted, two other important
parameters are necessary. This is a proportional factor “Kp” and the reset time “Tn”. These two
parameters, along with the speed and precision, are responsible for the stability of the desired control
process.

A) Reset time “Tn”

If the factory settings for these parameters do not correspond to a controlled process, this may result
in the system being controlled too slowly. This can result in the delayed condenser pressure control
leading to an impermissible pressure increase in the system. This condition can lead to the system
switching off automatically via the corresponding high pressure safety equipment. This cause can
normally be corrected by reducing the excessive reset time “Tn”.

The controller can also react too sensitively or too quickly, so that the system is always oscillating
around the setpoint with the condensing pressure or the outlet temperature. As the system does not
find a constant operating point and the fan speed constantly varies, the thermal contacts of the fan
drives may protect the fans from overheating by switching them off, possibly also causing a fault. If
no constant operating point is set, the reset time “Tn” is often set too short and must be extended by
appropriate readjustment.

B) Proportional factor “Kp”

The proportional factor “Kp” also influences the stability conditions of a controller. The greater the
amplification, the more sensitive the controller becomes, and the system may tend to oscillate. The
smaller the amplification, the more sluggish the controller will become. However, this is not a
sluggishness caused by a time constant of the controller. The apparent sluggishness is related to
the control gain.

The value of the control deviation (deviation of the actual value from the setpoint) is determined and
multiplied by the control gain. The result is the control variable, which determines the speed of the
fans. The greater the control gain, the greater the control signal (control variable) per unit of control
deviation. This effect therefore makes the control process appear faster or slower, as the actual value
changes do not occur immediately but are delayed due to the system. The Pl and P controller both
work with the “Kp value”, which is why the aforementioned behaviour can be observed with both
control modules.

At a “Kp value” that is too low, the control process can last too long. If this occurs, the “Kp value”
must be increased. With pure P controllers with a too low “Kp value” the permanent control deviation
can be too large. In this case, the “Kp value” should also be increased. If the “Kp value” is set too
high, the controller usually reacts too strongly and brings the system into oscillation. In these cases,
the “Kp value” should be reduced.
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C) Setting aids

At this point, a simple and sufficiently precise procedure is explained, which enables the technician
to determine the parameters for a properly functioning controlled system during operation.

It should be constantly monitored to see whether the changes made improve or worsen the control
process.

If improvements have been made, the values can be further adapted in small steps in the same
direction.

If the controlled process worsens, the last step can be reversed and the values changed in the
opposite direction.

Steps to set Kp:

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

= With dual circuit devices, set both “Kp values” the same. Now both controllers work as pure P
controllers with the same parameters.

= Increase the “Kp value(s)” until the system becomes unstable and tends to oscillate.

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

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

Steps to set Tn:

= Switch off cooling system.

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

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

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

=> If the fans start up quicker than the pressure or temperature increases, then “Tn” is too small.
The value must be increased.

Ideally, the speed of the control behaviour is precisely the speed at which the pressure or
temperature changes. With a controller adjusted to its control system in this way, system oscillations
are ruled out and the fastest possible reaction to changes in the cooling system is reached. The
controller now works with the lowest control deviation and therefore ensures an optimal system
operation.

5.8 Additional functions

Contrary to the standard, there are various functions and setting levels that are not listed in this sub-
menu item. All non-activated functions in the Device settings are greyed out with a white background.
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Image 94

WET MENU |

INSULATED COOLER. ‘ 10.4
5.8.7

5.8.1
5.8.2
5.8.3
5.8.4
5.8.5
5.8.6

MEDIUM FUNCTIONS STEP COMNTROL ‘
COOLING TOWER, MANAGER‘ 11.2
GLYCOL MONITORIMNG ‘ 5.8.8

AR COOLER | 5.8.9
|

&=

|
FORCING / CLEANING |
FREE COOLER |
|

|

LOW LOAD

HIE

BLINDS CONTROLE

i

5.8.1 Wetmenu

Depending on the selected heating system in: “Device settings” > “Heat exchanger system” is
subdivided into three categories in the sub-menu “wet mode” The following list shows all available
variants with the corresponding cross-references:

= Wet menu for sprayed devices
(see chapter 6.4 “Adjustments in Main menu - Additional functions =2 Wet menu

Spraying”)

= Wet menu for devices with cooling mats (thermofin® Adiabatic Pads)
(see chapter 7.3 “Adjustments in Main menu = Additional functions 2> Wet menu
mat”)

= Wet menu hybrid cooler
(see chapter 9.2 “Adjustments in Main menu - Additional functions - Wet mode”)

= Wet menu evaporators (cooling tower)
(see chapter 8.2 “Adjustments in Main menu -> Additional functions > Wet menu
evaporator”)

5.8.2 Medium functions
A) Medium valve
Application with air coolers or recoolers with a water/glycol mixture or flow-ice.
The “Medium functions” function is activated as follows:
Select Device settings = INPUTS/OUTPUTS - Digital IN - DI-6 2 “RM medium valve”
(see chapter 0)

Select Device settings - INPUTS/OUTPUTS - Digital OUT - DO-6 - “Medium valve” (see
chapter 0)

Operating instructions original version © thermofin GmbH



Operating instructions controller

20.03.2024 — Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —
thermofin® control system 2nd generation

Page: 144/315

If the medium valve is to be switched with the release of the cooler (DI-1), all subordinate

k=%

parameters should be set to “0”. No further entry is necessary.

If a temperature sensor should switch the valve, this should be selected as follows:

Select Device settings = INPUTS/OUTPUTS - Analog IN > Al-1 > “Room sensor” (see
chapter 4.3.3)

Temperature medium valve open

Can be edited from ...to: -40.0
50.0 °C
MEDIUM VALVE Factory settings: 0.0 °C
| Temperature medium valve open | 500 °C |
| Differential temperature, medium valve close | -50 °dt| Differential tem perature medium valve closed
| Run-on time sec. [ 5 | Can be edited from ...to: -10.0
10.0 °C
Factory settings: 0.0°C
| Mediurm valve (= Run-on time in seconds
S YR m <= Can be edited from ...to: 0...1800's
/ Factory settings: 600 s
— Status display
[ Fault display | [ Manual switching ] Green > medium valve open
Tw = Setpoint
Tx = Actual value room
sensor
The following status messages are output via bus:
. . . . . Register
Register | Bit Designation Meaning egiste
value
164 13 Medium valve open TRUE = open Read 8192
166 11 Medium valve, runtime error TRUE = fault Read 2048

B) Medium pump 1/ 2

Application with air coolers or recoolers with a water/glycol mixture or flow-ice. Used to convey the
medium from cold-releasing or heat-releasing secondary circuit.

The “Medium functions” function is activated as follows:

Select Device settings 2 INPUTS/OUTPUTS - Digital IN - DI-6 - “RM medium pump 1”

(see chapter 0)
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Select Device settings - INPUTS/OUTPUTS - Digital OUT - DO-6 - “Medium pump 1”
(see chapter 0)

If the medium pump is to be switched with the release of the cooler (DI-1), all subordinate

k=

parameters should be set to “0”. No further entry is necessary.

If a temperature sensor should switch the pump, this should be selected as follows:

Select Device settings = INPUTS/OUTPUTS - Analog IN - Al-1 - “Room sensor” (see
chapter 4.3.3)

WEDILM PUMP 1
| Start-up delay in sec. | 0 ‘
| Run-on time in sec. | 5 ‘
| Temperature medium purmp ON | GO0 A2 ‘
| Differential termp. medium pump OFF | -5.0 “ct ‘
| Medium purmp ‘| S ‘
+ o WS
/

[ Fault display

[ Manual switching ]

Tw = Setpoint
Tx = Actual value room

sensor

Start-up delay in seconds
Can be edited from ...to: 0...1800s
Factory settings: Os

Run-on time in seconds
Can be edited from ....to: 0...1800s
Factory settings: 60 s

Temperature medium pump open

Can be edited from ...to: -40.0
90.0 °C

Factory settings: 60.0 °C

Differential temperature medium pump closed
Can be edited from ...to: -20.0

20.0 °C

Factory settings: -5.0°C

Status display
Green - medium pump open

The following signals can be written and read out via bus:

Register | Bit Designation Meaning ng:jfr
2 7 Medium pump 1 TRUE = Pump ON write 128
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2 8 Medium pump 2 TRUE = Pump OFF write 256
164 8 Medium pump 1 active TRUE = active Read 256
164 8 Medium pump 1 active TRUE = active Read 512
166 4 Fault medium pump 1 TRUE = fault Read 16
166 5 Fault flow medium pump 1 TRUE = fault Read 32
166 6 Fault medium pump 2 TRUE = fault Read 64
166 7 Fault flow medium pump 2 TRUE = fault Read 128

5.8.3 Forced and cleaning cycle
A) Forced cycle

The forced cycle function is used to maintain the running cycles required by the fan manufacturer
during long downtimes.

The function “Forced cycle” is selected or deselected in Device settings - Control - Forced run.
See also chapter 4.2.22.

Waiting time in days FORCED- / CLEANING F
Can be edited from ...to: 1...45days | ——— -
Factory settings: 30 days | Waiting time in days ‘ 3n | ‘ Start af
Runtime in minutes | Runring time in min, | 180 | |rumin
Can be edited from ....to: 15 ... 360 min |FDrced speed % ‘ = | ‘Cleanir
Factory settings: 180 min

| Forced run circuit 1 | ‘ Cleanin
Forced speed Clearid
Can be edited from ...to: 50... 100 % |:
Factory settings: 80 %

Rot, speed circuit 1 200 99 | |Operati
Status display 0
Green - forced cycle active
The following status messages are output via bus:
Register | Bit Designation Meaning ng;jfr
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164

14

Forced cycle active

read

TRUE = active 16384

B) Cleaning cycle

The cleaning cycle starts the fans in the opposite direction after the parametrised number of
operating days. The lamella pack is cleaned of sucked in particles (leaves, rubbish, ...).

The function “Cleaning cycle” is selected or deselected in Device settings > Control - Cleaning run.
See also chapter 4.2.23.

The following parameters can be edited:

- CLEANIMNG FUMNCTIONS

Cleaning run

| ‘Cleaning atn = 0%

| 30 | ‘ Start after operating days |
| 180 | ‘ Running time in min. | 10 ‘
| an | ‘ Cleaning speed % | 100 ‘

‘ Cleaning

oo

05

Cperating days / hours

30

=

k=%

Start after operating days
Can be edited from ...to: 1... 150 days
Factory settings: 30 days

Runtime in minutes
Can be edited from ...to: 0...10 min
Factory settings: 2 min

Cleaning speed
Can be edited from ...to: 0...100 %
Factory settings: 80/100%

Cleaning at n = 0%

After the time has elapsed, the controller output of
the TCS must be at 0%. After this, a cleaning cycle
starts.

Cleaning at n < 30%

After the time has elapsed, the controller output of
the TCS must be at < 30%. After this, a cleaning
cycle starts. With this variant, the cleaning speed is
fixed at 100% to ensure sufficient cooling during the
cleaning cycle.

Status display
Green - forced cycle active

If a cooling power from the respective device is requested during the cleaning cycle, and the
speed - controller output is 0% / > 30%, the cleaning cycle is immediately interrupted and the
regular operation is continued.
After reaching the parameter again (speed < 0% / < 30%), the cleaning mode is automatically
started again. The operating hour counter is only reset after a completed cleaning cycle.
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The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
164 15 Cleaning cycle active TRUE = active read
o j 32768

5.8.4 Free cooling valve
Free cooling valves are for controlling and regulating the refrigerant carrier in the heat-releasing
secondary circuit.

The following variants of free cooling valves can be controlled.

A) Variant bypass and inlet valve

Image 95

=> Free cooling bypass valve and free
cooling inlet valve (see Image 95)

= Both valves are actuated via the
setpoint shifting or bus

Temp.
Outlet

Bypass
Valve

Valve statuses

| Qatnnint |
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=> The following parameters exist for direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
Free cooling TRUE = Free cooling operaﬂon Write
1 4 . activated (bypass closed, inlet valve
operation 8
open, three-way valve actuated)
Read
10 Bypass valve TRUE = Bypass valve open 1024
164 Read
_ ea
11 Inlet valve TRUE = Inlet valve open 2048

B) Variant three-way valve

Image 96

= Free cooling three-way valve (see Image

96)

= The three-way valve is actuated via the
setpoint shifting or bus

Temp.
Outlet

Valve statuses

Catnnint

valve

=>» The following parameters exist for direct communication via MODBUS:

Register | Bit Designation Meaning ng;jteer
Free cooling TRUE = Free cooling operatlon Write
1 4 . activated (bypass closed, inlet valve
operation 8
open, three-way valve actuated)
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10 Bypass valve TRUE = Bypass valve open ngj

164 Read
_ ea

11 Inlet valve TRUE = Inlet valve open 2048

The free cooling operation when controlling via bus (see chapter 4.2.12 “Control free cooler valve”)
is switched via the following bit.

Valve statuses

| Fron rnnlina |

C) Variant three-way control valve

Frost protection function for plate heat exchanger in heat dissipating secondary circuit..
Setpoint factory settings 4°C

Three-way control valve = infinitely variable valve 0-100% (2-10V)

Image 97

-
Tx = Outlet temperature 1
4~ T = Setpoint free cooler
( nh=Fan speed
4 )
Tx = Actual value “return
temperature”
T 44 °C . .
1 Twao o | (€= Ty = Setpoint “FC -TW-CV
261 R Rvy 165 9% (Free cooler three-way control
Arnhi MM ermper ature 76 °C ) Valve —seeb.7
Fauli‘:hree-wa\,r control valve FC Active @ \_ )
\
[ Inlet temperature ] [ Setpoint switching active ]

e

Activating this function requires the following additional steps:

- Device settings - Control = Free cooling valves must be set to “internal”, “via terminal” or
“via bus”. See chapter 4.2.12 “Control free cooler valve(e)”
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- An inlet sensor is required (before the branch — see Image 45). Configurable, see chapter
4.3.3 “Analog IN basic device”

- Install and configure “return” temperature sensor (after the control valve). See chapter 4.3.3
“Analog IN basic device”. This serves as a feedback variable in the control circuit for the
three-way control valve.

- The “free cooler three-way valve, 2-10V” must be selected on an analog output (see chapter
4.3.4 “Analog OUT basic device”)
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5.8.5 Low load menu

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

In the low load menu, all relevant parameters can
be edited, including the low load device levels. For
a precise functional description, see chapter
4.6.5 “Low load settings”.

Apart from this, the bars show active (green) or not
active (white) low load levels from circuit 1 and
circuit 2 if applicable. The left and first step is the
so-called basic load step. It remains controlled
and is not switched off. All further stages are

“control levels”.

Image 98

| Low load cortral steps ‘

| Switch-on delay per step, sec,

| Switch-off delay per step, min.

| Circuit 1 | |

Circuit 2 | |

Rot. speed circuit 1 1000

Rot. speed circuit 2

0o

%%
% @l
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5.8.6 Roller control menu

Rollers on heat exchangers have different tasks depending on the area of use.

= Roller shutters as a fresh air bypass
In e.g. a table device with AdiabaticPads, roller shutters function as a bypass flap that guides the
fresh air past the pads to the heat exchanger in dry mode. This means that the cooling mats do not
need to be removed during cold months. Furthermore, the bypass creates an energy saving through
the lower pressure loss to the fans.

= Roller shutters as frost protection

Function is still under development...

In “roller control menu” (Image 99), the user has the option both of manual operation and also of
moitorign the statuses and fault messages, e.g. during commissioning.

Image 99

AOLE MENU

[ Inching mode ]\ — —

y y X VN y X
[ Roller status display l N 4 b 4 v b 4
[ Display manual /auto mode ]— Blind 1 5 @ Blind 2 5
( Move to end position ]/ Fun time guard

Limit switch rnonitoring Limit switch monitoring
Safety switch Safety switch

[ Manual / automatic switcher ot spoed cirouit T m @ .
[ Fault messages (red = error active)* /
[ EMERGENCY STOP button [ Acknowledge faults ]
* Greyed-out functions are not activated or selected in

Display settings.

=» Roller control via bus

This function is activated in Device settings -> Control (see chapter 4.2.11 “Control ).

=>» Select control “via bus”
=> If the corresponding bit via bus is set to “true” (see table), the respective roller closes. On a
“false”, the roller opens.
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=> The following parameters exist for direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
11 Close roller 1 TRUE = Roller 1 is closed Write
2048
2 Write
12 Close roller 2 TRUE = Roller 2 is closed 4096
0 Roller 1 open TRUE = Roller 1 is open Riad
1 Roller 1 closes TRUE = Roller 1 closes Rezad
2 Roller 1 closed TRUE = Roller 1 is closed Re4ad
3 Roller 1 opens TRUE = Roller 1 opens R%ad
4 Roller 1 manual TRUE = Roller 1 in manual mode Read
mode 16
5 Roller 1 runtime TRUE = Roller 1 runtime error Read
error 32
6 Roller 1 limit switch TRUE = Roller 1 both limit switches Read
actuated 64
Roller 1 safety _ : : Read
7 switch TRUE = Roller 1 safety switch triggered 128
177 Read
8 Roller 2 open TRUE = Roller 2 is open 256
9 Roller 2 closes TRUE = Roller 2 closes Rsela;d
. Read
10 Roller 2 closed TRUE = Roller 2 is closed
1024
_ Read
11 Roller 2 opens TRUE = Roller 2 opens 2048
12 Roller 2 manual TRUE = Roller 2 in manual mode Read
mode 4096
13 Roller 2 runtime TRUE = Roller 2 runtime error Read
error 8192
. , TRUE = Roller 2 both limit switches Read
14 Roller 2 limit switch actuated 16384
Roller 2 safety _ . . Read
15 switch TRUE = Roller 2 safety switch triggered 32768
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5.8.7 Step control

If AC fans are controlled via individual contactors, there is the option to control them via stages that
can be switched on and off. In the “Step control” sub-menu, all necessary settings can be made and
statuses can be monitored. See also chapter 4.4.1 “Fan control”.

Number of control levels: 1 ... 4

Activation delay per stage: 1 ... 600 s

Image 100

STEP CONTRIOL

|Number of cortrol steps

|SW|tch-nn del ay per step, sec.

|Switch-crff delay per step, min.

Deactivation delay per stage: 1 ... 600 s [Giraut 1

Display of stages (green = activ

Rot. speed circuit 1

1000

Display speed circuits 1/ 2 —> Rot._ speed circut 2

oo

%
2 @l
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5.8.8 Glycol monitoring

exceeded. The following parameters can be edited:

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

Image 101
GLYCOL MEMNL
'Display valve‘ | Wastewater valve |*‘ | Glycol sensor 1 ‘ Measure
pOSition )y | Rairwater valve | d)(ﬁ‘ | Glycol sensor 2 ‘ Fault |

\ ) | Collection tank valve| -ij(ﬁ‘ | Glycol sensor 3 ‘ Fault |
Medium pressure 1 threshold | 25 | Glycol sensor 4 ‘ Fault |
@ q Mediurn pressure 2 threshold | 2.5&1 | G|\J'CO| sersor 5 ‘ Fault |
| Glycol sensor 6 ‘ Fault |

\ Manual operation

[ Display current media

winter mode pressure

s, ([ Mediurn pressure 1 3.2 Bar
F 3 <~
¥

v

_J\

{ Display: Summer /

@ Medium pressure 1/2 threshold

If the set threshold is exceeded for min. 5 seconds, the TCS generates a fault message. One is the
“M26 glycol alarm” as a collective alarm. Another is the “M27 glycol sensor [No] fault’. See also
chapter 12.6 “Measured value messages — Fault code M...”.

Can be edited from ...to: 0.0 ... 10.0 bar

Factory settings: 2.5 bar

The following information is output for direct communication via bus:

Register | Bit Designation Meaning Register value
192 - Medium pressure sensor 1 INT 1000= 10.0 bar
193 - Medium pressure sensor 2 INT 1000= 10.0 bar

14 M25 medium pressure sensor 1 wire TRUE = fault Read 16384
break
150 M25 medium pressure sensor 2 wire
15 D TRUE =fault | Read 32768
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@ Glycol sensor [No] status

The following messages are output.

- Measure (measurement active)
- Heat (the sensor is being heated — preparation for correct measurement)

- Alarm (glycol detected)

The following information is output for direct communication via bus:

Register | Bit Designation Meaning Register
value
0 Glycol sensor 1 O_K - measurement TRUE = active Read 1
active
1 M26 Glycol sensor 1 - glycol alarm TRUE = alarm Read 2
2 M27 Glycol sensor 1 - fault TRUE = alarm Read 4
3 Glycol sensor 2 O_K - measurement TRUE = active Read 8
active
4 M26 Glycol sensor 2 - glycol alarm TRUE = alarm Read 16
M27 Glycol sensor 2 - fault TRUE = alarm Read 32
Glycol sensor 3 OK - measurement TRUE = active Read 64
active
240 7 M26 Glycol sensor 3 - glycol alarm TRUE = alarm Read 128
8 M27 Glycol sensor 3 - fault TRUE = alarm Read 256
9 Glycol sensor 4 OK - measurement TRUE = active Read 512
active
10 M26 Glycol sensor 4 - glycol alarm TRUE = alarm Read 1024
11 M27 Glycol sensor 4 - fault TRUE = alarm Read 2048
12 Glycol sensor 5 OK - measurement TRUE = active Read 4096
active
13 M26 Glycol sensor 5 - glycol alarm TRUE = alarm Read 8192
14 M27 Glycol sensor 5 - fault TRUE = alarm Read 16384
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5.8.9 Air cooler / evaporator

This function allows iced-up heat exchangers to be defrosted during the heat pump operation.
Depending on whether an air cooler or an evaporator was selected in the heat exchanger system,
this is displayed as the menu heading.

Image 102
AIR CODLER
A) q |Tra5r heater ‘ 1 | | Fan fixed speed ‘ 70% h G)
B) q |C0i| heater ‘ 1 | |Drip—chffPre—cooIing rprm ‘ 20% h H)
C) q | Fans, Run-on time ‘ 55 | | Rot, Rew, Drip—oﬁ/Pre—coolin4 OFF ‘ h |)
D) q |max. Defrosting time ‘1440 min | |Ti retable defrosting ‘ OFF ‘ h J)
E) p— |max. Diri p-off time ‘ 0 rmin |
F) | max. Pre-cooling time ‘ a0 min |
~
Fan speed in % |y | [Rot. spezd circuit 1 370 9| sy @
Rot, speed circuit 2 00 94 ARR

J/
\Status defrosting 10.5.1 ]

A) Tank heating

The number of configured tank heating stages is displayed. Pressing the blue “Tank heating” button
takes you to the following sub-menu (Image 180).

Image 103

TRAY HEATER MENU

Current threshold tray heater

@)
Tray heating rods ——

@

| Tray heater | 1] 2]
® | Tray defr. temperature | 40 °oC |
@ | Tray defr. temp. Hysteresis | 10 °dt |
® | Tray heaters error tresh. | 30 °C |
@ | Tray heater error time sec. | 300 s |

| |
@

. Tray 1 27| Tray 3 29 o)
() Tray 2 M=C||Tray a4 26°C||rs= 0

/] [
o) e
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@ Tank heating elements

Status display of tank heating elements in the insulating or penthouse coolers, which are
monitored, controlled and regulated by the TCS.2.

White background - switched off
Green background - switched on

@ Tank heatings
Status display of tank heating levels that are controlled by the TCS.2.

White background - switched off
Green background - switched on

® Tank defrosting temperature

A 2-point controller takes over the switching on and off of the tank heating elements. This
parameter is the upper deactivation point. If several tank heating elements are used for each
tank heating stage, the mean of all actual tank temperatures is formed internally, which leads
to the respective heating stage being switched off.

Can be edited from ...to: 0...80°C/°F

Factory settings: 10°C

@ Tank defrosting temperature hysteresis

The “tank defrosting temperature” ((3)) minus the hysteresis that can be edited here results in
the lower deactivation point of the 2-paint controller. See following example:

Tank defrosting temperature: 40°C
Tank defrosting temperature hysteresis: 10°C

Activation point 2-point controller: 40°C
Deactivation point 2-point controller: 40— 10°C = 30°C

-
N
o

°
(@]

Can be edited from ...to:

Factory settings: 10°C
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®

Threshold monitoring heating elements

If the temperature threshold set here is not achieved in the time set under point (6), a fault
message for the respective heating element will be generated.

Can be edited from ...to: -10 ... 50°C

Factory settings: 5°C

Warming time monitoring heating elements seconds

If the temperature set under point (5) is not achieved in the time set, a fault message for the
respective heating element will be internally generated.

Can be edited from ...to: 120 ... 600 s

Factory settings: 480 s

Current threshold tank heating

Adjustment option only present if current of the tank heating is recorded via a transformer (see
also chapter 10.4 “Adjustments in Main menu - Additional functions - Insulated cooler”). If
this is the case, a current threshold can be set here for each heating element/heating element
group. If this is exceeded, the TCS.2 generates a fault message.

Can be edited from ...to: 0.0...150A
Factory settings: 1.0A

Status message air cooler

See chapter 10.5.1 “Status messages”.

Tank temperatures

Current measured temperature value of the tank at the respective heating element

Manual operation electrical defrosting

Option to manually switch the electric block and tank heating elements on/off
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B) Block heating

The number of configured block heating stages is displayed. Selecting the blue “Block heating” button
takes you to the following sub-menu:

Image 104

COIL HEATER. MENL

Coil heater

Coil defr. temperature T2

|
|
Coil defr. termp. Hysteresis T2 |
|
|

Core tube, defrost temp. T1

|
|
|
| Core tube, differential temp. T1
|
|

Current threshold coil heater

Coil sensors T2 1 -11°C
(J Coil sensors TZ 2 re= 20 %

@ Block heatings
Status display of the installed block heatings, which are monitored, controlled and regulated.
White background - switched off
Green background - switched on

@ Block defrosting temperature T2

A 2-point controller takes over the switching on and off of the electrical block heating. This
parameter is the upper deactivation threshold.

Can be edited from ...to: 10.0 ... 50.0°C/ °F

Factory settings: 20.0 °C
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@ Block defrosting temperature hysteresis T2

The “Block defrosting temperature T2” ((2)) minus the hysteresis that can be edited here results
in the lower deactivation point of the 2-point controller. See following example:

Tank defrosting temperature: 20°C
Tank defrosting temperature hysteresis: 5°C

Activation point 2-point controller: 20°C
Deactivation point 2-point controller: 20 -5°C = 15°C

Can be edited from ...to: 1.0...10.0°C

Factory settings: 5.0°C

@ Core tube differential temperature T1

This condition for the start of defrosting is activated if a “fan run-on time” > Os is set. See chapter
10.4.4 “Fans run-on time”. In the time set here, the core tube sensor expects the temperature

drop set here. This measurement allows it to be ensured that no liquid refrigerant remains in
the core tube. If the differential is reached, the defrosting is initiated. If the set temperature
differential in the run-on time is not reached, the TCS gives a fault message “I11 Defrosting
blocked”. See chapter 12.3 “
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Insulated cooler messages — Fault code I”.

Can be edited from ...to: 1.0 ... 20.0°C

Factory settings: 10.0°C

@ Core tube defrosting temperature T1

If the temperature threshold set here is reached, or the set defrosting time (10.4.5) has
elapsed, the defrosting phase is ended.

Can be edited from ...to: 1.0 ... 30.0°C

Factory settings: 20.0°C

(6) Current threshold block heating

If the temperature set under point (5) is not achieved in the time set, a fault message for the
respective heating element will be internally generated.

INS_PH-ELECTRICITY THRESHOLDS-COIL HEATER

Current threshold coil heater 1 204

Current threshold coil heater 2 20 A

Current threshold coil heater 3

Current threshold coil heater 4

Current threshold coil heater S

Current threshold coil heater &

Current threshold coil heater 7

Current threshold coil heater &

&=

Can be edited from ...to: 0.0...200s

Factory settings: 20s

@ Status display defrosting

See chapter 10.5.1 “Status messages”.
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Manual operation electrical defrosting

Option to manually switch the electric block heating elements on/off

C) Fans run-on time

The fan run-on time is a condition for the start of defrosting, if a run-on time > Os is set. In the
time set here, the core tube sensor T1 (see 10.4.3 (5)) expects a temperature drop set in 10.4.3
@. The run-on time should ensure that no liquid refrigerant remains in the core tube. If the
run-on time is finished and the differential temperature is reached, the defrosting is initiated. If
the set temperature differential in the run-on time is not reached, the TCS gives a fault message
“I11 Defrosting blocked”. See chapter 12.3 “
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Insulated cooler messages — Fault code I”.

Can be edited from ...to: 0...1800s

Factory settings: Os

D) Maximum defrosting time

There are three options to determine the length of the defrosting process for the heat exchanger (see
also chapter 10.6.1 “Functional diagram defrosting”).

- activating the draining/pre-cooling time via DI-3 or bus (Register 3 Bit 2)
- adefined block temperature is reached

- the maximum defrosting time editable under this menu item has elapsed

However, for safety reasons, the last option “Maximum defrosting time” restricts all variants
to a maximum duration of the defrosting process. For this reason, this time should be set
appropriately high when using the first two variants.

=%

When using the option “Schedule defrosting”, this parameter determines the duration of the
defrosting time (see also chapter J) “Schedule defrosting”).

During the defrosting time, the fans run to ensure even distribution of the heat to the set
“defrosting/precooling speed” (see also chapter H) “Defrosting/precooling speed”).

Can be edited from ...to: 0 ... 1440 min
Factory settings: 1440 min
Status symbol: (J

Y, Selecting the reset button or reset external input for 10s cancels the defrosting program
5 sequence.

E) Draining time

Defines the time after the defrosting process, in which the melt water from the heat exchanger should

drain. This must have elapsed before the pre-cooling time can begin. During this process, the fans
are stopped.

Can be edited from ...to: 0...60 min

Factory settings: 0 min
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Status symbol: - - blinking

See also chapter 10.6.1 Functional diagram defrosting.

F) Precooling time

Defines the time during which the internal space heated by the defrosting process is precooled to
“cool room temperature”. Once this time has elapsed, the defrosting flap(s) must open again and the
system must return to regular cooling operation.

Can be edited from ...to: 0 ... 60 min
Factory settings: 60 min

. _oape
Status symbol: i

See also chapter 10.6.1 Functional diagram defrosting.

G) Fan fixed speed

Adjustable speed in percent for the normal cooling mode, related to the maximum speed (see also
fan settings, chapter 4.4.4 “Maximum speed in %”).

If the user wishes to use this function, the speed setpoint source (slave setpoint) must be set
to “internal” in advance (see also chapter 4.2.5 “Control slave setpoint”).

Can be edited from ...to: 10... 100 %

Factory settings: 70 %

H) Defrosting/precooling speed
Adjustable speed in percent for the defrosting and precooling process, related to the maximum
speed. A slight air circulation accelerates the respective process and distributes the warmth/coldness
evenly in the cooling cell.

See also chapter 10.6.1 Functional diagram defrosting.

Can be edited from ...to: 10... 60 %
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Factory settings:

20 %

I} RDR (Reverse direction of rotation) defrosting/precooling speed

Determines whether the normal direction of rotation of the fans will be reversed during the defrosting
and precooling time. Depending on the design of the fans, this can ensure a better circulation.

Factory settings:

OFF

J) Schedule defrosting

In addition to the options to start the defrosting manually (via terminal or bus), there is also the option
of automatic defrosting according to schedule. A maximum of 4 times per day can be set for this (see

Image 105).

Factory settings:

Time 1 - 4 switch
ON/OFF

OFF

Image 105

TIMETABLE FOR DEFROSTIMNG

|On £ 0f'f| | Tirnetahbl e || hour | ‘ i it || active ‘
| (oL} || Time 1 || 4 h H Dmin|| ‘
| (oL} || Time 2 ||13h H3Dmin|| ‘
Lo ]| e | I |
e | T I | [

13:45:47
_ as

Display green »>
defrosting time
“X” active
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5.9 Network IP

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

As standard, the X11 interface is used for playing programs, updates or for communication with the
thermofin® WEB terminal.

Depending on the activated licence in the 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 (standard)

= WebVisu
Image 106
MNETWORK TP
57.1 IP address: 172251010
5.7.2 Metwork mask: 2552552550

|

Gateway 000D

5.9.1 IP address

Adjustment of the network address (have a suitable address assigned by the responsible
administrator)

Factory settings: 172.25.10.10
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5.9.2 Network mask/subnet mask

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

There can be different reasons for this:
= Only a certain address space is available, which is not fully utilised. Through the separation,
two or more autonomous networks are created.
= Individual departments of a company can be logically separated from one another, e.g. for
security reasons.
=> Routing decisions can be made quicker.

Factory settings: 255.255.255.0

5.9.3 Standard gateway

If a TCP/IP computer has to communicate with a host in a different network, it normally communicates
via a device, which is designated as a router. In the TCP/IP technology, a router that is assigned to a
host and links the host subnet with other networks is called a standard gateway.

If a host attempts to communicate with another device over TCP/IP, it performs a comparison with
the defined subnet mask and the target IP address in comparison with the subnet mask and its own
IP address. The result of this comparison shows the computer whether the target is a local host or a
remote host.

If the result of this process determines that the target is a local host, the computer simply sends the
package in the local subnet. If the result of the comparison determines that the target is a remote
host, the computer forwards the packet to the standard gateway defined in the TCP/IP properties.
The router is then responsible for forwarding the packet to the correct subnet.

Factory settings: 0.0.0.0
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5.10 Time/date

5.10.1 Set time/date

Editing the time and the date is normally not required. The TCS has a real-time clock that is battery-
buffered. The TCS is delivered with the current date and time values. The summer and winter time
changeover is done automatically. However, this is only if the control is connected to 24 V DC at the
time of changeover. The changeover takes place during the night from the last Saturday to the last
Sunday in March or October of every year. If, for any reason, the control was not energised at that
time, it will be necessary to edit the time. It may also happen that the time no longer functions due to
a completely empty buffer battery and additional loss of power. After such incidents, the buffer battery
should first be replaced, see chapter 6.1.2 in the device manual “Replacing the buffer battery”, and
then the user can set the time and date to the current value when the TCS.2 is switched on.

Image 107
Time/date
10 . 5l . 36
hour minute second
27 | ] u |, ] 2020
day rnonth year
Friday

@S

Jump right to
select time
zone
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5.10.2 Select time zone

Image 108

Select time zone

Number of time

414 <<

zone — for quick
selection

Europe/ Berlin

Africa/Tunis; 51
Europe/Berlin: 414

&<

Example — time zones with
the associated numbers.
Europe/Berlin is preset from

the factory.

In the event that daylight saving is abolished in Germany, a new runtime system would
% normally have to be installed on the TCS.2. To avoid this expense, the time zone
= “Africa/Tunis” can be selected. In Tunisia, daylight saving was abolished in 2008 and it

therefore has Central European Time (CET) throughout the year.
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6. SPRAYED DEVICES

The thermofin® spraying system on condensers or recoolers is used to cover peak loads at high
ambient temperatures. All necessary settings for this are explained in the following chapter.

6.1 Adaptations in: Device settings = Additional functions - Wet settings
Spraying

Image 109
Image 110

ADDITIONAL FUNCTIONS
WET SETTINGS | msuaten cooer |

HEAT EXCHANGER SYSTEM

DEVICE SETTINGS
I/O-SETTINGS

|

| |
| |
| FANS ||
| |
| |

| ADDITIONAL FUNCTION

|

| RESET COUNTER ¢

| REFRIGERANT L('| COOLING TOWER SLAVES
|

|

FREE COOLER || @ veol monmmorg |
|
|

LOW LOAD
BLINDS CONTROLE

AIR COOLER

BMS BUS SYSTEM SI/IMP

@ 2
{

Image 111

6.1.1 ‘ Main water valves ‘ 1 ‘ ‘ Flushing function ‘ o] ‘
6.1.2 ﬁ ‘Drain walves ‘ 1 ‘ ‘Hygiene circuit ‘ on ‘
6.1.3 ‘ Shut-off walves ‘ 1 ‘ ‘ Storage container ‘ o]} ‘
6.1.4  — ‘ Spray valves (SPV) ‘ 4 ‘ ‘ Pressure increase ‘ aon ‘ 6.1.9
6.1.5 ‘ SPVs as main water valves ‘ OFF ‘ ‘ Fresh water meter ‘ OFF ‘ 6.1.10
‘ Hardness stahilizer ‘ OFF ‘ 6.1.11
@l
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6.1.1 Main water valve

Selection of a ball valve with actuator in the water supply line, which should be controlled and
monitored by the TCS.2. The following requirements apply for these:

- Installation in a branch line that is as short as possible to rule out stagnation
- If connected to the drinking water network, the relevant standards must be met
- Emergency position closed in the event of power failure

6.1.2 Draining valve

Selection of a ball valve with actuator, which should be controlled and monitored by the TCS.2 as a
drain valve. Draining is essential in the event of frost and long downtimes (danger of Legionella
formation). For these valves, which are usually provided separately, the following requirements

apply:

- Installation at the lowest point in the system, to guarantee complete drainage of the pipes
- Emergency position open in the event of power failure

6.1.3 Stop valve

Selection of a ball valve with actuator, which should be controlled and monitored by the TCS.2 during
the draining of the system as a stop valve. This is necessary if the branch line should be flushed in
dry or winter mode.

- Installation on the water line to the cooler, near the draining valve (see Image 112)

- Emergency position open in the event of power failure
- must be installed in a frost-free area!

Image 112

frostfreier Bereich
frost protected place
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6.1.4 Spraying valve (SV)

Selection of the number of ball valves with actuators that should be controlled and monitored by the
TCS.2 as spray stages.

Can be edited from ...to: 1 ... 4 spraying valves

Factory settings: 4 spraying valves

If only one spray valve is used, this can simultaneously be used as a main water valve [see
chapter 6.1.5 “Spraying valve (SV) as main water valve”].

=%

6.1.5 Spraying valve (SV) as main water valve

Spraying valve 1 simultaneously works as a main water valve. This option is possible when using
only one spray stage (valve). Any selected main water valve is automatically deselected. The
following requirements apply for these:

- Installation in a branch line that is as short as possible to rule out stagnation

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

- must be installed in a frost-free area!

Can be edited from ...to: ON/ OFF
Factory settings: OFF

6.1.6 Flushing circuit

To impede the formation of biofilms on the internal wall of the pipe, long sections of pipe with wetting
water that remains stagnating for long periods should be avoided.

Observe the relevant regulations and standards for immission control at the installation location. For
usage cases in which there is a long branch line to the main water valve, this can be flushed by the
TCS, provided there is also a stop valve (see 6.1.3) installed.

The flushing circuit is used to prevent stagnating water in the branch of the water line up to the
main water valve. If the spraying is out of order, the flushing circuit is repeatedly triggered in the set
time interval. The water is drained via the draining valve. After activation, these parameters can be
edited in Main menu - Additional functions > Wet mode - Rinse cycle (see also chapter 6.4.7
“Flushing circuit”).
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6.1.7 Hygiene circuit

The hygiene circuit should prevent Legionella formation and stagnation in the supply line of the
thermofin® spray system. As soon as the adiabatic is switched off, the counter starts to record the
waiting time. If the set time has been reached, the draining valve opens and the entire water line up
to the main water valve is drained. The valve remains open until the device requests water again.

After activation of this function, the wait time can be edited in Main menu = Additional functions 2>
Wet mode - Hygiene cycle (see also chapter 6.4.6 “Hygiene circuit”).

6.1.8 Storage tank

After activation of the Storage tank function, the fill level of a water reservoir for the spraying system
is monitored via the TCS.2 The following I/Os are used for input and output:

= Digital input DI-6, DI-7 or DI-8 [“FB (feedback) storage tank”]
After activating this function, the input must be “true”, otherwise the TCS outputs a fault
message “S06 Fault storage tank”.
See also chapter 4.3.1 “Digital IN basic device”.
=>» Digital output DI-6, DI-7 or DI-8 (“Storage tank request”)
These outputs are permanently set in summer mode (winter mode deactivated). They signal
a possible water demand in the wetting system.
See also chapter O “
Digital OUT basic device”.

= Messages via bus
The following status messages are output via bus

Register | Bit Designation Meaning Register
value
read

144 8 | Storage tank request TRUE = Request storage tank 256
read
145 8 Fault storage tank TRUE = Fault storage tank 256
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6.1.9 Pressureincrease

After activation of the Pressure increase function, the pump(s) for the spraying system is/are
monitored via the TCS.2 The following 1/Os are used for input and output:

=> Digital input DI-8 [“FB (feedback) pressure increase”]
After activating this function, the input must be “true”, otherwise the TCS outputs a fault
message “S07 Fault pressure increase”.
See also chapter 4.3.1 “Digital IN basic device”.
= Digital output DO-8 (“Pressure increase request”)
This output is set as soon as a wet stage (spray stage) is active.
See also chapter O “
Digital OUT basic device”.

= Messages via bus
The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
144 7 | Pressureincrease | 1o e _ Request pressure increase read
request 128
145 7 Faglt pressure TRUE = Fault pressure increase read
increase 128

6.1.10 Fresh water counter

After activating the Fresh water counter function, the impulses at the corresponding digital input are
counted (1 imp./litre), and the quantity of water consumed is displayed by the TCS.2 in litres and m?
(see also chapter 5.4 “Counter”). The following inputs are used:

=> Digital input DI-6 or DI-7 (“Fresh water counter”)
See also chapter 4.3.1 “Digital IN basic device”.
Request impulse: + 24V DC > 50 ms

= Messages via bus
The following values are output via bus:

Register | Word Designation Meaning Register
value
81 HI Fresh water
es a'_[e Fresh water consumption in m3 Cubic metres
82 LO consumption
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6.1.11 Hardness stabiliser

After activating this function, the fill level of the hardness stabiliser co
TCS.2.

6.2 /O settings valves

ntainer is monitored via the

As standard, the following I/Os are used for requesting or receiving feedback from the valves:

Main valve Variants Basic device Extension
DI DO
DI DO (CAN Addr.
(CAN Addr. 6)

20)

. 1 spray stage - - - -
Main water valve 2- 4 spray stages - - 45 45

- 1 spray stage 6 6 - -
Draining valve 2- 4 spray stages - - 46 46

1 spray stage - - - -

Stop valve 2- 4 spray stages 5 5 = =

Spraying valves Variants Basic device Extension
DI DO
DI DO (CAN Addr.
(CAN Addr. 6)

20)

. 1 spray stage 5 5 - -
Spraying valve 1 2- 4 spray stages - - 41 41

Spraying valve 2 1 spray stage . - - .
praying 2- 4 spray stages - - 42 42

Spraying valve 3 1 spray stage - : - -
praying 2- 4 spray stages - - 43 43

Spraying valve 4 1 spray stage - - - .
praying 2- 4 spray stages - - 44 44
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6.3 Bus parameter valves

Feedback via Modbus:

Register | Bit Designation Meaning Register
value
: . read
144 0 | Main water valve 1 open TRUE = main water valve open 1
145 0 V01 Main water valve 1 TRUE = main water valve runtime read
runtime error error 1
: . read
146 0 | Main water valve 2 open TRUE = main water valve open 1
145 3 V01 Main water valve 2 | TRUE = main water valve runtime read
runtime error error 8
- - read
144 1 Draining valve 1 open TRUE = draining valve open 5
145 3 V02 draining valve 1 TRUE = draining valve runtime read
runtime error error 8
146 1 Draining valve 2 open TRUE = draining valve open re;d
V02 draining valve 2 TRUE = draining valve runtime read
145 4 :
runtime error error 16
read
144 6 Stop valve 1 open TRUE = stop valve open 64
145 2 V03 stop valve 1 runtime TRUE = stop valve runtime error read
error 4
read
146 2 Stop valve 2 open TRUE = stop valve open 4
145 5 V03 stop vea:lr\:)er 2 runtime TRUE = stop valve runtime error r(:e);d
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Register | Bit Designation Meaning Register
value
, , . read
144 2 Spraying valve 1 open TRUE = spraying valve 1 is open 4
V04 spraying valve 1 TRUE = spraying valve 1 runtime read
145 11 )
runtime error error 2048
. : . read
144 3 Spraying valve 2 open TRUE = spraying valve 2 is open 8
V04 spraying valve 2 TRUE = spraying valve 2 runtime read
145 12 .
runtime error error 4096
. : : read
144 4 Spraying valve 3 open TRUE = spraying valve 3 is open 16
V04 spraying valve 3 TRUE = spraying valve 3 runtime read
145 13 .
runtime error error 8192
, . . read
144 5 Spraying valve 4 open TRUE = spraying valve 4 is open 32
V04 spraying valve 4 TRUE = spraying valve 4 runtime read
145 14 :
runtime error error 16384
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6.4 Adjustments in Main menu - Additional functions = Wet menu Spraying

E\/

Image 113

AN MEMNU

ACTURL WVALLES

SETPOINTS |

I/O- DISPLAY / MANUAL

ADDITICNAL FLMNCT. ION{fF#r

Image 114

ADDITIO

Al FUNCTIONS

WET MEMNL

IMNSULATED COOLER |

MWECIUM FUNCTIONS!

STEP COMTROL |
COOLING TOWER MANAGER |

GLYCCOL MONITORIMNG |

|
|
‘ FORCING / CLEANING
|
|
|

:

AR COOLER |
|

G s

| |
| |
| TREND || N
| || “r FREE COOLER
| COUNTER | NETWORK TP | LOW LOAD
| ALARMS | TIVE/DATE | BLINDS CONTROLE
DELETE PASSWORD SI/IVP @ @
Image 115

WET MEML - SPRAY

6.4.1

6.4.2

o
w

4

6.4.4

‘ YWinter operation | -:é:- | Spray valve 1 | *|
‘f-\mbient temperature|24 2°C | Spray valve 2 | *|
‘ Main water valve | ﬂq;‘ | Spray valve 3 | ﬂﬂ:| 6.4.5
‘ Drain valve | -iq:‘ | Spray valve 4 | -iq:|
‘ Yert valve | ‘ | Hygiene circuit inactive 6.4.6
‘ Hurmnidity %4 | ‘ | Flushing function | inactive 6.4.7

Ambient temp. 2807C| |rsi= 100 % @

Spraying G 2809C| [rse= 0 %
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6.4.1 Winter mode / Summer mode

The winter mode is used to protect all water-carrying parts from frost damage. In winter mode,
among other things, valve settings are changed and water lines are emptied. The use of the spraying
function is not possible in winter mode. When the “Winter mode” menu is selected, a sub-menu opens

with the associated settings.

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

Image 116

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 mode ON <:

Can be edited from ...to:

Factory settings:

Winter mode OFF >:

Can be edited from ...to:

Factory settings:

Speed winter mode OFF:

Can be edited from ...to:

Temperature limit from which the device switches to winter
mode.

3.0...30.0°C

3.0°C

Temperature limit from which the device switches to summer
mode (winter mode deactivated). The switch-off temperature
must be at least 1 °C above the switch-on temperature.
4.0...40.0°C

10.0 °C

A further switch-off condition, which switches the winter mode
off from a particular speed (in %).

0... 100 %
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Factory settings:

Delay winter mode OFF:

Can be edited from ...to:

Factory settings:

Current status: s ‘i*'
[

~$

80 %

Specifies a delay in minutes during which both the
temperature (winter mode OFF >) and also the “speed winter
mode OFF” must have exceeded the set switching thresholds
in order to deactivate winter mode. This delay prevents the
winter mode from constantly switching on and off when
reaching the switching values.

0 ... 600 min

10 min

Winter or summer mode active.

Allows switching between summer and winter mode using the
switching symbol. This function is intended for commissioning
and testing purposes. If the external temperature falls below
the lower temperature limit, switching off the winter mode is no
longer possible for safety reasons.

6.4.2 Display external temperature

Current measured external temperature. Helpful for commissioning and adjustment of the settings.
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6.4.3 Display / manual operation of the main valves

Status display of the main valve settings and manual operating level. The following symbols are used
on the display:

m)<@E  vale is OPEN B valve is CLOSED
m)/=  valve is OPENING mr= Valve is CLOSING

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
144 0 Main water valve 1, open TRUE = open read 1
144 1 Draining valve 1, open TRUE = open read 2
144 6 Stop valve 1, open TRUE = open read 32
145 0 Main water valve 1, runtime error TRUE = fault read 1
145 1 Draining valve 1, runtime error TRUE = fault read 2
145 2 Stop valve 1, runtime error TRUE = fault read 4
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6.4.4 External temperature spraying ON

AuBenternperatur
Bespr. EIN

280°C
320°C

The spraying is released from the external temperature set
/V here. For further activation conditions, see chapter 6.4.5

“Spraying valves”.

~N

Point of use "shifted" via bus, to which the spraying is
released [see following chapter 1.1.1A) "Shifting signal
external temperature wetting ON"].

A) Shifting signal external temperature wetting ON

Option to adjust the point of use of the spraying upwards and downwards
The previously edited value forms the starting point. The "shifted" value is displayed under the edited
value (see Image 115). The following parameters apply with direct communication via Modbus:

Register Name R_eglste_r value Converted to °C/°F
(signed integer)
8 "Shifting signal external -250 ... 250 -25.0...25.0°C
temp. wetting ON" -450 ... 450 -45.0 ... 45.0°F
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6.4.5 Spraying valves

In the Spraying valve [No] sub-menu, the current switch-on and switch-off thresholds for the
respective spraying stage are displayed (see Image 117). However, the spraying is only activated if
the external temperature limit (see 6.4.4 “External temperature spraying ON”) is exceeded. The
following parameters can be edited:

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

Image 117

3.0 %

i

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: Summer / Display fan setting, air
i s 6.4.8 Manual
winter mode humidity and speed outlet _
L operation
circuit 1

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

spraying stage switches ON.

Can be edited from ...to: 0.0...20.0 %

Factory settings: 5.0%

@ Setpoint (SP) deviation spraying OFF

Switch-off condition for spray stage [No]. This is met if the actual value is smaller or greater
than the setpoint by the percentage value set here (depending on the prefix of the edited value).
If all switch-off conditions are met, the respective spraying stage switches OFF.
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Can be edited from ...to: -20.0...15.0 %

Factory settings: (Stage 1 ... 4) 2.0%, 2.0%, 4.0%, 4.0%

(3) Speed spraying ON
Switch-on condition for spray stage [NO]. If the current speed setpoint exceeds the % value
edited here, the start-up delay ((5)) starts. If this time has elapsed, and all other switch-on

conditions are met, the spray stage [No] switches ON.

Can be edited from ...to: 80 ...100 %

Factory settings: 100 %

@ Speed spraying OFF

Switch-off condition for spray stage [No]. This is met if the current speed setpoint falls below
the % value edited here. If all other switch-off conditions are met, the spray stage [No] switches

OFF.
Can be edited from ...to: 30...90 %
Factory settings: 40 %

® Delay spraying ON
Switch-on condition for spray stage [No], which sets a delay after fulfilling prior conditions ((1)
and (3)) in minutes. This delay prevents the spray stages from constantly switching on and off,
and gives the controller the necessary time to "level off".

Can be edited from ...to: 1...600s

Factory settings: 60 s

@ Operating hour counter

Display of operating hours and minutes of the respective spray stage. Helpful for monitoring and
evaluating dry and wet mode of the system.
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6.4.6 Hygiene circuit

The hygiene circuit should prevent Legionella formation and stagnation in the supply line of the
thermofin® spray system. As soon as the adiabatic is switched off, the counter starts to record the
waiting time. If the set time has been reached, the draining valve opens and the entire water line up
to the main water valve is drained. The valve remains open until the device requests water again.

Selecting the "Hygiene circuit" button with a blue background (see Image 118) allows the wait time

to be edited as follows:
Image 118

Hy GIEMNIC CIRCULT

from ... to Factory settings | Time Hygiene funct. |
Da.y 0...7 2 | zd ‘ oh || 0 min |
Hour 0..23 0

Minute 0...59 0

&=

‘ Arnbient termperature ‘ 316°C

6.4.7 Flushing circuit

To impede the formation of biofilms on the internal wall of the pipe, long sections of pipe with wetting
water that remains stagnating for long periods should be avoided.

Observe the relevant regulations and standards for immission control at the installation location. For
usage cases in which there is a long branch line to the main water valve, this can be flushed by the
TCS, provided there is also a stop valve installed.

The flushing circuit is used to prevent stagnating water in the branch of the water line up to the
main water valve. If the spraying is out of order, the flushing circuit is repeatedly triggered in the set
time interval.

The function differentiates between the flushing wait time until the next flush is triggered, and the
flushing impulse time. This indicates how long the main water valve remains open to flush the
branch line.

Rinse cycle in wet mode:

The draining valve is first closed so that the water can also flush the lines to the device and the spray
nozzles. After half of the flushing impulse time, the draining valve opens. If the main water valve is
closed again after the time has elapsed, the line drains by itself.
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Flushing circuit in dry or winter mode:

The control and draining valve opens during the flushing impulse time, the stop valve is closed.
The branch line is flushed and the flushing water is drained via the draining valve. This means that
no water gets outside the frost-free area and AdiabaticPads or spray nozzles are not wetted.

Image 119

Flushing wait time

from ... to Factory settings

Day 0...7 7 | Flushing time |
Hour 0..23 0 | 7d | o [ omn |

Minute 0...59 0 |

Rinsing pulse time |

Flushing impulse time | 10 min |~ |

from ... to Factory settings

Minute 0...30 10
Seconds 0...59 0

‘ Arnbiert temperature ‘ 33.7°C

6.4.8 Manual mode

All greyed-out valves in the display are not selected in Device settings - Additional functions -
Wetting.

A) Manual mode main valve

Image 120

MANUAL OPERATION MAIN VALVES e N
| Méin watter valve [ i @5 - Selecting the “manual-auto switch

| Drain valve [ =i =gl \ button” &3 switches the corresponding

| vent valve | 4 & outlet to manual mode.

. J
e N )
The hand symbol appears.
_\‘:_ Rat. speed circuit 1000 % Humld'y @ NOW the Output can be manua”y

: \ — 7 switched on and off.
\. J
[Status display valve + summer /] \ Jump to 1.1.1B) "Manual mode ]

winter mode spraying valves"

Selecting the “manual-auto switch button” again X switches the corresponding outlet back

to manual mode. It changes back to the @ status that it normally had in automatic

k=

mode.
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B) Manual mode spraying valves

Image 121
4 )
| Spray valve 1 | o Selecting the “manual-auto switch
| Spray valve 2 | e button” == switches the corresponding
| Spray valve 3 | =iE outlet to manual mode.
| Spray valve 4 | *ﬂ: \ J
f The hand symbol appears. = )
Now the output can be manually
B e | switched on and off.

: e N y,
N/

[Status display valve + summer / Jump back to 1.1.1A) "Manual

winter m i "
ter mode mode main valve

Selecting the “manual-auto switch button” again 5 switches the corresponding outlet back
to manual mode. It changes back to the @ status that it normally had in automatic

k=%

mode.
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7. DEVICES WITH COOLING MAT (ADIABATICPADS)

Devices with cooling mats (thermofin® AdiabaticPads) are for pre-cooling the ambient air using a
wetted humidification element located immediately in front of the fin block. The cooling mat becomes
saturated with water. In the air stream, part of the water evaporates and cools the inlet air. The TCS.2
calculates the air cooling and the necessary quantity of water. The flow of water that is currently
necessary is constantly introduced to teh device through a control valve with a flow meter.

All necessary settings for this are explained in the following chapter.

7.1 Adaptations in: Device settings = Additional settings = Wet settings Mat

Image 122

DEVICE SETTINGS

Image 123

HEAT EXCHAMNGER SYSTEM

WET SETTINGS

INSULATED COOLER |

DEVICE SETTINGS

| ADDITIONAL FUNCTIO

S

RESET COUMNTER

ADDITIONAL FUNCTIONS I
|
|

REFRIGERANT

|
| COCLING TOWER SLAVES |

FREE COOLER

|| coveol monmorig |

LOWY LD,

|

| |

| 1/0-SETTINGS ||
| FANS ||
| |
| |

BMS BUS SYSTEM

2

SI/IMP

BLINDS CONTROLE ||

AD || AIR COOLER |
|

&=

Image 124

6.1.1 ‘ Main water valves ‘ 1 ‘ ‘ Flushing function
6.1.2 # ‘Drain valves ‘ 1 ‘ ‘Hygiene circuit
6.1.3 ‘ Shut-off walves ‘ 1 ‘ ‘ Storage container
711 # ‘Contrc-l valves [T\ ‘ 1 ‘ ‘Pressure increase
712 ‘ CW/s as Main water valves ‘ OFF ‘ ‘ Fresh water rneter
7.1.3 ‘ CV rnax flow rate deviation ‘ 10 ‘ ‘ Hardness stabilizer
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7.1.1 Control valve (CV)

Selection of the number of control valves for mat wetting that should be controlled and monitored by
the TCS.2.

Can be edited from ...to: 1 ... 2 spraying valves
Factory settings: 2 spraying valves

If only one control valve is used, this can simultaneously be used as a main water valve [see
chapter 7.1.2 “Control valve (CV) as main water valve”].

k=

7.1.2 Control valve (CV) as main water valve

Control valve 1 simultaneously works as a main water valve. This option is possible when using only
one wetting stage (CV). Any selected main water valve is automatically deselected. The following
requirements apply for these:

- Installation in a branch line that is as short as possible to rule out stagnation

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

- must be installed in a frost-free area!

7.1.3 CV max. flow deviation

Permissible control deviation between water demand and actual flow through the control valve (CV),
until the TCS generates the following fault: "V09 Adiabatic valve [No] flow <>“. See also chapter 12.9
“Valve messages — Fault code V...”.

Can be edited from ...to: 10... 100%
Factory settings: 10%
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7.1.4 Mat system

The user reaches the Mat system sub-menu by pressing the mat symbl (see Image 125). If the main
water valve is open, the symbol will have a light blue background. This shows whether the adiabatic
is in operation.

Image 125

|Length coil | 2,00 rn|

Mat type:
‘ M-AC-1-C-M ’

|Air pressure in hPa | 1000.0 | |Area ratio | 0.850 |

|Height coil |1.Dnm|

| Device coefficiert 4 |D.11676| | Device coefficient B |D.DDDDD|

|Amount water calc, 1, |/min | 20,0 | |Cor¢r0| valve param. 1, [/min | 500 |

|Amount water cale, 2, | /min | |Cor¢ro| walve param. 2, |/min |

|Start|ng tirne wet min. | 30 |

|H20 Correction, start time | 0.5 | @ ."""

Device parameters needed by the TCS to calculate the water quantity and switching points
correctly can be set under Mat system.

The mat type is selected on the right. The dimensions of the block as well as the air pressure at
the installation site are entered on the left in hPa. The area ration corrects the ration of the block
area to the mat area.

The device coefficients are used to calculate the quantity of air.

Water quantity nominal designates the required flow of water at the design point.

Water quantity max is the maximum possible flow on which the control vavle is parametrised at
the factory.

The initial wetting can be set under Start-up time wet in minutes. Factory settings: 30 min

The additional excess water factor during the start-up time can be adapted under H20 correction
start-up time. Factory settings: 0.5

7.1.5 Initial wetting adiabatic mats

The initial wetting phase is for the most complete wetting possible of the mat surfaces. The excess
water factor WU is increased by one summand X during this time. The mat also receives more water
than in normal operation. This is nhecessary so that the cellulose sheets can be fully saturated. The
time of the initial wetting Ts;,,+ can be edited by the customer, as well as the increasing the excess
X and the water excess factoriU itself.

WUgqre = WU+ X
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Initial wetting adiabatic

WUStart

Excess factor

1,0

0 Tstart/2 Tstart
Time

After the start wetting is complete, the excess factor jumps back to the set baseline WU. Excessive
cooling at the start of the wetting can lead the fans to overdrive under certain operating conditions.
If the speed falls below the switch-off threshold for wet mode, the adiabatic will switch off
independently. To prevent this, the excess factor is gradually increased from 1.0 to the target value

WUgqre during the first half of the initial wetting.

Parameter Formula Standard value Adjustable in TCS
symbol

Duration of initial wetting Tstart 30min yes
W f r normal .

ater _excess actor norma Wil 21 yes
operation
Water excess factor at start - 1.0 no
Increase excess factor X 0.5 yes
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7.2 1/O settings valves

As standard, the following I/Os are used for requesting or receiving feedback from the valves:

Designation Variants Basic device Extension
DI DO
DI DO (CAN Addr.
(CAN Addr. 9)
23)
Main water valve L COMTE] WA - - § -
2 spraying valves - - 45 45
Draining valve 1 control valve 6 6 - -
g 2 spraying valves - - 46 46
Stop valve 1 control valve - - - -
P 2 spraying valves 5 5 - -
When using extension module KSM 730.29 (CAN address 30):
Designation Variants Basic device SUERSIeT
9 CAN addr. 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 - - -
A7 (IR with 2 control valves - - 7 -
External with 1 control valve 2 - - -
temperature with 2 control valves - - 8 =
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When using extension module AKM 730.10 (optionally selectable CAN address 31):

. . . . . Extension
Designation Variants Basic device CAN addr. 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
: - with 1 control valve 3 - 13 -
Air humidity with 2 control valves 3 - 13 -
External with 1 control valve 2 - - -
temperature with 2 control valves 2 - 8 =
Bus parameter valves
Feedback via Modbus:
. . . : . Register
Register | Bit Designation Meaning
value
. . read
144 0 Main water valve 1 open TRUE = main water valve open 1
145 0 V01 Main water valve 1 | TRUE = main water valve runtime read
runtime error error 1
: . read
146 0 | Main water valve 2 open TRUE = main water valve open 1
145 3 V01 Main water valve 2 | TRUE = main water valve runtime read
runtime error error 8
- - read
144 1 Draining valve 1 open TRUE = draining valve open 5
145 3 V02 draining valve 1 TRUE = draining valve runtime read
runtime error error 8
146 1 Draining valve 2 open TRUE = draining valve open re;d
145 4 V02 draining valve 2 TRUE = draining valve runtime read
runtime error error 16
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144 6 Stop valve 1 open TRUE = stop valve open r:id
145 2 V03 stop valve 1 runtime TRUE = stop valve runtime error read
error 4
read
146 2 Stop valve 2 open TRUE = stop valve open 4
145 5 SR CTIETS Al TRUE = stop valve runtime error (L0
error 32
Register
Register | Bit Designation Meaning value / Output
type
10 _ Control valve setpoint circuit INT Write
1 0...1000 | 0.0...100.0 %
. Read
- Control valve 1
91 Setpoint Word 0. 100%
Read
92 - Actual value Word 0. 100 %
V09 Control valve TRUE = Control valve read
145 9 1 adiabatic pads, flow <> circuit -
512
Flow <> 1
V08 Control valve TRUE = Control valve read
152 0 1 adiabatic pads, wire break 1 -
Wire break circuit 1
11 i Control valve setpoint circuit INT Write
2 0...1000 | 0.0... 100.0 %
. Read
93 - Control valve 2 Setpoint Word 0100 %
Read
94 - Actual value Word 0. 100 %
V09 Control valve TRUE = Control valve read
145 10 2 adiabatic pads, flow <> circuit -
1024
Flow <> 2
V08 Control valve TRUE = Control valve read
152 1 2 adiabatic pads, wire break 5 -
Wire break circuit 2
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7.3 Adjustments in Main menu - Additional functions - Wet menu mat

The Wet menu sub-menu is available for settings. It is protected with the user parameter password

[see also chapter 2.4.3 °

‘User parameter password (editable)”].

ADDITIONAL FUNCTIONS

GLYCCL MONITORIMNG |

AIR COOLER

| msueteD cooler |

| STEP CONTROL |
FORCING / CLEANING ] [COOLING TOWER MANAGER |

|

|

|

Bd

Image 126
Image 127
MAIN MENU
| actuavales | SETPOINTS | | WET MENU
| 1/0- DISPLAY / MANUAL || ADDITIONAL FUNCTIO | MEDIUM FUNCTION
| TREND || AV |
| || l | FREE COOLER |
| COUNTER | NETWORK 1P | | LOW LOAD |
| ALARMS | TIVE/DATE | | BLINDS CONTROLE |
DELETE PASSWORD SI/VP @ @
Image 128

WWET MENU-MAT

‘ Winter gperation ‘ -:é:- | ‘ Control valve 1 |??@4§?| > a1
‘ Ambient temp. ‘32.4 °C ‘ Control valve 2 |??@4§9| :
‘ Main water valves ‘ - | ‘ eFﬂcieﬁcySLIDE@) | 10 | >
6.4.3 S ‘ Drain valves ‘ - | ‘ efficiencySLIDE®@ | 10 | 732
‘ Shut-of f valves ‘ - | ‘ Hygiene circuit |§ :Ezg::g 6.4.6
‘ Humnidity %% ‘ a7 rH| ‘ Flushing function |§ |nactive 6.4.7
644 Arbient terp, | 28.0°C] [rsi=100 %
" Adisbatic ON 280°C] |rsz= 100 %

Greyed-out functions are not activated or selected in Display settings.
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7.3.1 Control valve 1/

2

In the Control valve [No] sub-menu, the current switch-on and switch-off thresholds for the adiabatic
function are displayed. However, the adiabatic is only activated if the external temperature limit (see
6.4.4. “External temperature spraying ON”) is exceeded. The menu is closely linked with the
efficiencySLIDE menu, elthough the efficiencySLIDE menu is higher level.

The switch-on and switch-off thresholds are determined by the speed and possible air precooling.
They are dependent on each other in a ratio that can be adjusted in the "efficiencySLIDE" sub-menu.
For this reason, all main settings must be made there (see 7.3.2 "efficiencySLIDE"). The
efficiencySLIDE setting is displayed in the mat menu (see Image 128).

If the user changes one of the four switching thresholds for the adiabatic operation in the

k=%

Control valve menu, all other values automatically change with it. The efficiencySLIDE is
thereby indirectly shifted. For example, changing the switch-on speed of the adiabatic shifts

all other switching thresholds (see Image 130 and Image 131).

Image 129

CONTROL VaLVE 1

Speed humidification OMN |

75 % |

Speed humidification OFF |

45 % |

possible pre-cooling ON/OFF ‘ 6.8 °C |

50 °C |

Delay humidification G |

—
w

Wyater

|
|
|
| Setpoint deviation humnidi. ON/OFF | 5086| 20 %|
|
|

exress factor |

rH=

22

k]

possi . pre-cool .
63 "C 100

rs= Yo || TI% 42%

/ 7/

Y

Display: Summer /

[

Display: Possible precooling, speed

]

winter mode outlet circuit 1 and valve position
Image 131 Image 130
| speed humidification ON | 75 %] | Speed hurmidification ON | 90 %]
| speed humnidification OFF | a59%] | speed humnidification CFF | 48]
| possible pre-cooling ON/OFF | 68 °C /5.0 S | possible pre-cooling CN/CFF ‘ 82 °C /6.3 D(N
| setpoint deviation hurridi. oON/OFF | 509 | -20 %| | setpoirt deviation umidi. ON/OFF | 50 % | -20 % | I
| Delay humidification ON 1s | Delay humidification ON 1s
| Water excess factor | 210 | \Z_J_OJ{ | Water excess factor | 210 | \ZJD/|
A possi . pre-cool | || rH= 22 % *@d: s possi . pre-cool || rH= 22 o *@Q: 7]
£ 8 69 °C re= 100 % |[73%  42% @ . 70 °C rs= 100 % || 7% 42% @
DISpIay Imat mernu.
| efficiencysLIDE® ] 11| | efficiencysLIDE® | |
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@ Speed humidification ON
Switch-on condition for wetting stage [No]: If the current speed setpoint exceeds the % value edited
here, the start-up delay ((5)) starts. If this time has elapsed, and all other switch-on conditions are

met, the wetting stage [No] switches ON.

Can be edited from ...to: 65 ... 100 %

Factory settings: 99 %

(2 speed humidification OFF

Switch-off condition for wetting stage [No]: This is met if the current speed setpoint falls below the %
value edited here. If all other switch-off conditions are met, the wetting stage [No] switches OFF.

Can be edited from ...to: 40 ... 50 %

Factory settings: 50 %

(3) possible precooling ON

Switch-on condition for wetting stage [No]: With the help of the ambient conditions (air pressure, air
humidity, temperature) and the device utilisation, a possible precooling of the sucked-in air with
humidified mats is calculated in °C. If this exceeds the value edited here, the start-up delay starts
((®). If this time has elapsed, and all other switch-on conditions are met, the wetting stage [No]
switches ON.

Can be edited from ...to: depending on the setting in "efficiencySLIDE"

Factory settings: 0°C

O) possible precooling OFF

Switch-off condition for wetting stage [No]: With the help of the ambient conditions (air pressure, air
humidity, temperature) and the device utilisation, a possible precooling of the sucked-in air with
humidified mats is calculated in °C. If this falls below the value edited here, and all other switch-off
conditions are met, the wetting stage [No] switches OFF.

Can be edited from ...to: depending on the setting in "efficiencySLIDE"

Factory settings: 0°C

@ Delay humidification ON

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

@ thermOﬁn@ Series TCS.2 —

heat exch -Germany . . .
e thermofin® control system 2nd generation Page: 202/315

Switch-on condition for spray stage [No]: Which sets a delay after fulfilling prior conditions (@ and
() in minutes. This delay prevents the spray stages from constantly switching on and off, and gives
the controller the necessary time to "level off".

Can be edited from ...to: 1...600s

Factory settings: 60 s

@ Water excess factor

Sets the value by which the necessary evaporation water quantity will be multiplied. This is necessary
to guarantee the long-term humidification of the mats and to limit the risk of deposits and
contamination due to drying out. The factor can be edited within the range of 1.0 to 3.0.

If the adiabatic is activated, it needs more water in the initial phase as the paper mats must
first be fully saturated. For this reason, the water excess must be set to 2.5 in the first 30
minutes. If the excess is generally over 2.5, it remains unchanged.

k=%

7.3.2 efficiencySLIDE

The efficiencySLIDE generally controls how often and how long the adiabatic will be used during
the year. At water saving setting, the adiabatic is only activated at peak load, when the fan speed
limit has been reached. During energy saving mode, the adiabatic switches on earlier and is also
active for longer and more often. The slide can be shifted between these points as much as required.
Its colour indicates the mode and a number value (0-10) indicates the position. The position of the
slide is also displayed in the Mat menu (7.3).

¥ A precise pre-setting of the switch-on and switch-off thresholds and the relationship between
E (speed — possible precooling) in the efficiencySLIDE settings is very important for using the
slide properly!
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Mode of Display in efficiencySLIDE menu Display in mat menu
y y y
operation
\ wr . __,""-__
b %) thermofin -
@ C) heat exchangers-Germany @
stromsparend 7 wassersparend
W v
[ ' i | efficencysLIDE® | 7 |
energy saving . ' 1 i
N
neutral I ‘ i | efficiencySLIDE@" N ‘

water saving

=4

(o]

‘ | efficiencysLiE® | © |

efficiencySLIDE settings: Determining the switching thresholds for the energy and water
saving modes.

In general, there are two options for switching the adiabatic on and off automatically.

=>» Using the speed regulator (the adiabatic is switched on and off depending on the
usage of the device). This criterion does not ask whether humidifying the mats at this
point actually makes sense and cools the air.

=>» Using the possible precooling of the air. The TCS.2 calculates this based on the
external temperature, the air pressure, the relative air humidity and the current flow
rate. This means, for example, that at a very high air humidity, the adiabatic will only
switch on relatively late or not at all, as this would cause hardly any or no cooling of
the air.

Both switching thresholds can also be combined. Careful commissioning and contorl of the
effect is essential to ensure an environmentally friendly operation (energy or water saving).

Image 132
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ICE T settings

energy -saving water-saving "
Mt
= =
Q) m—p| [ €5 %] Speed humidification ON [ 99 %] | e (D
@ | | 40 %] Speed humidification OFF | 50 % | | <G ®
@ —] | 45 °C possible pre-cooling ON | 90 °C | | < —— @
@ — | 30 °C possible pre-cooling COFF | 7.0 °C | | G —
s e Rl | e s

The switch-off thresholds can generally not be over the switch-on thresholds, and the thresholds in
energy saving mode cannot be higher than in water saving mode.

Setting range speed limits (%0):

@ energy saving: 30 to 55 %
(3 energy saving 20 to (1)-5 %

() water saving: 70 — 100 %
(2 water saving: 50 to (2)-5 %

speed humidification ON
speed humidification OFF

It must be ensured with the speed regulation that the switch-off threshold is significantly over
the switch-on threshold. Precooling the air reduces the necessary air flow, which lowers the
fan speed. If the switch-off threshold has already been reached with this process, the
adiabatic switches off again and the regulation oscillates.

k=

Setting range limits of air cooling (°C):

(5 energy saving 0.0 to (6)
(@) energy saving 0.0 to (5)

(&) water saving: 0.0 to 20.0
water saving: 0.0 to (6)

possible precooling ON
possible precooling OFF
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7.3.3 Manual mode

All greyed-out valves in the display are not selected in Device settings - Additional functions >
Wetting.

A) Manual mode main valve

Image 133
4 )
MANUAL OPERATION MA ) . )
| Main water valve [ =g | Selec‘iﬂg thg manual-auto swnch
, button” = switches the corresponding
| Drain valve | *ﬂ: | II'
outlet to manual mode.
| Went valve | f | \ )
(
The hand symbol appears. =
z|[Fetspee creit 1000 ][ rumidly @ Now the output can be manually
- R B switched on and off.
< X y
Status display valve + summer / Jump to 1.1.1B) "Manual mode
winter mode control valve"

Selecting the “manual-auto switch button” again 2 switches the corresponding outlet back

k=

to manual mode. It changes back to the @ status that it normally had in automatic

mode.
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B) Manual mode control valve

Image 134
4 ) —
S, MANUAL OPERATICH
Selectlﬁng the “manual-auto switch Control valve rmat 1 Hogm
button” 2% switches the corresponding === | | c... o Wi War, | Output vl Feedback
ponding =l e || e
outlet to manual mode. 4
\_ ) cortQMive mat 2 =) =
Contr, Var, . . Mar, Output wal Feedback
e Cumyale || Fete
2% )
The hand symbol appears.
The output can be manually edited and / o2 |[Ret sestcrait 930 ][ Humidity @
Fasid
a desired control variable entered in the

window.

\_ J

Jump back to 1.1.1A) "Manual

mode main valve"

Status display valve + summer /
winter mode

Selecting the “manual-auto switch button” again = switches the corresponding valve back

to manual mode. The control variable @ takes on the value of the controlled variable

=%

again.

7.4 Cool mat attachments
7.4.1 Functional diagram water management adiabatic cooler

Schematic presentation of different operating statuses (winter, hygiene circuit, flushing circuit). See
Image 135.
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Wassermanagement
Adiabatik

Water management
Adiabatic

Nassbetrieb
Einschaltbedingungen:
(t AuBen erreicht z.B 25 °C)

n Vent. > x einstell (z.B 99%)

Wet operation
Switch-on conditions:
(t Outside reaches e.g. 25 °C)

n\Vent. = x set (e.g. 99%)

auf
open
Hauptwasserventil
Main water valve
Iu
closed
- 100%
Regelventil als open
Hauptwasser
Control valve as
main water :|E§‘é¢:
auf
Entleer B
Drain valve
Zu
closed
auf
open
Sperrventil
Locking valve
2u
closed
100%
open
Regelventil
Control valve
closed

Winterbetrieb — EIN
Winter mode - ON

Normal ' Hygiene
MNormal Hygiene
operation

t

Spiilbetrieb

Flush mode

Spil [Wartezeit spiilungll

4+—Pp

Winter mode - OFF

Normal
operation

t Hyg (Wartezeit Hygiene]

4+—»

&0s

Hygiene

Normal Hygiene

Spiilbetrieb

Flush mode

t Sph (Wartezeit Sphlung)

5o (spaleeit Spalung)

80s

Wenn Hygiene Aktiv)

Wenn Hygiene Aktiv)
Fe==============
1
1
1

Wenn Hygiene Aktiv)
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8. EVAPORATOR (COOLING TOWER)

8.1 Adjustments in Device settings =2 Additional functions 2 Wet settings

Evaporator

Image 136

DEVICE SETTINGGS

HEAT EXCHANGER SYSTEM

DEVICE SETTINGS

| ADDITIONAL FUNCTIO

I/O-SETTINGS

2

|
|
|
| FANS
|
|

Image 137

ADDITIONAL FUNCTIONS
WET SETTINGS %J INSLLATED COOLER |

|

| RESET COUNTER |
| REFRIGERANT | COCLING TOWER SLAVES |
| FREE COULER || @ veol monmorng |
|

|

LOVY LOAD || IR COOLER |
BLINDS CONTROLE | | |

BMS BUS SYSTEM SI/IVP
@ @
Image 138
WWET SETTINGS BEVAPCORATOR 1
6.1.1 [ ain water valves | 0 | |Flushing function | o || =] 616
6.1.2 |Drain walves ‘ ] ‘ ‘Hygiene Gircuit ‘ OFF ‘ — 17
6.1.3 —p |Shut-chF valves ‘ a ‘ ‘Storage cortainer ‘ OFF ‘ G— 18
8.1.1 Jrmmmp | |soray pumps [ 1 ] [Pressure increase [ o | |€=—{ 619
8.1.2 | | [Fresh wator valve Fww) | oM | |Fresh water meter | off || ] 6.1.10
8.1.3 |qu a5 Main water valve ‘ OFF ‘ ‘uvc I arnps ‘ 1 ‘ e 51
814 |—py |Wastewater valves ‘ 1 ‘
8.1.5 |Water ciredl stion ‘ - ‘
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Image 139

WET SETTINGS BEVAPORATOR 2

8.1.7 pr—] ‘ Biocide dosing ‘ on ‘ ‘ Hardness stabilizer | OFF ‘ — 3110
8.1.8 ‘Conducti wity probes ‘ 0 ‘ ‘Level probe | [l ‘ h 8.1.11
8.1.9 ‘ Humnidity ‘ OFF ‘

@S

8.1.1 Spray pump

Selection of the number of spraying valves for wetting the heat exchanger that should be controlled
and monitored by the TCS.2.

Can be edited from ...to: 1... 2 spray pumps
Factory settings: 1 spray pump

8.1.2 Fresh water valve

Selection of whether a fresh water valve for automatic replenishment of the circulation basin should
be controlled and monitored by the TCS.2.

Can be edited from ...to: ON / OFF
Factory settings: ON

8.1.3 Fresh water valve as main water valve

The fresh water valve simultaneously works as a main water valve. Any selected main water valve
is automatically deselected. The following requirements apply for these:

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

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

- must be installed in a frost-free area!

Can be edited from ...to: ON // OFF
Factory settings: OFF
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8.1.4 Blowdown valves

Selection of how many blowdown valves for automatic hardness regulation should be controlled and
monitored by the TCS.2 .

Can be edited from ...to: 1 ... 2 blowdown valves
Factory settings: 1 blowdown valve

8.1.5 Water circulation settings

Conductivity probe measuring range: (Enter maximal value of the measuring range of the
conductivity probe here)

Can be edited from ...to: 500 ... 10000 ps/cm
Factory settings: 2000 ps/cm

Fill level probe active measuring length: (see type plate / datasheet of the probe)

Can be edited from ...to: 100 ... 500 mm
Factory settings: 100 mm

Fill level probe zero point: Typing on the value window with a blue background starts a teach-in

function. The actual water level (zero point) is displayed as "ACTUAL = ...". This can be accepted
with the tick symbol.
Factory settings: 2182

Fill level probe zero point: Typing on the value window with a blue background starts a teach-in

function. The actual water level (max. point) is displayed as "ACTUAL = ...". This can be accepted
with the tick symbol.
Factory settings: 3829

8.1.6 UVC lamps

Selection of the number of UVC lamps for sterilising the circulating water should be controlled and
monitored by the TCS.2.

Can be edited from ...to: 0 ... 2 UVC lamps — (groups)
Factory settings: 0 UVC lamps
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8.1.7 Biocide dosing settings

Selection of whether a biocide vaccination should be controlled and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: ON

8.1.8 Conductivity probes

Selection of whether a conductivity probe should be evaluated and monitored by the TCS.2.

Can be edited from ...to: 0 ... 1 conductivity probes
Factory settings: 0 conductivity probes

8.1.9 Air humidity

Selection of whether an air humidity sensor should be evaluated and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: OFF

8.1.10 Hardness stabiliser

After activating this function, the fill level of the hardness stabiliser container is monitored via the
TCS.2.

Can be edited from ...to: ON / OFF
Factory settings: OFF

8.1.11 Fill level probe

After activating this function, the fill level is evaluated and monitored by the TCS.2 via a probe. For
further adjustable basic parameters for the level probe, see chapter 8.1.5 “Water circulation settings”.

Can be edited from ...to: ON/ OFF
Factory settings: ON
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8.2 Adjustments in Main menu - Additional functions - Wet menu evaporator

E\/

ADDITIONAL FUNCTIONS

INSULATED COOLER

STEP COMTROL

GLYCCOL MONITORIMNG

AIR COOLER

|
WECIUM FUNCTION |
FORCING / CLEANING |CDOLING TOWER MAMNAGEER
|
|
|

£
i

8.2.2
8.2.3
6.4.6
6.4.7

1

Image 140 Image 141
MATN MENU

| actuaLvalss | SETPOINTS | | WET MENU
| 1/0- DIsPLAY / MANUAL || ADDITIONAL FUNCTIO |
| TREND || N |
| || ) | FREE COOLER
| COUNTER || NETWORK TP | | LOW LOAD
| ALARMS | TIVE/DATE | | BLINDS CONTROLE

DELETE PASSWORD SI/IMP @ @

Image 142

6.4.1

6.4.3

6.4.4

h

e

Manual operation valves and
spray pumps.

——/
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8.2.1 Spray pump

This function makes it possible to control a circulation pump, which would be used e.g. with
evaporators. It pumps water for wetting the pipe bundles.

k=%

Function only for single circuit devices
For dual circuit devices, the pumping function only applies to circuit 1.

A) Control (activation)

In principle, the following steps for activating this function should be observed:

1. Set digital input (DI-6) to "Fault spray pump" (see also chapter 5.2.1 “Digital IN basic
device”).
Logically "high" (+ 24 V DC at input) & pump OK
Logically "low" (0 V DC at input) 2 Fault pump
e.g. for motor protection

2. Set digital output (DO-6) to "Spray pump" (see also chapter 5.2.2 “Digital OUT basic
device”)
Logically "high" (+ 24 V DC at output) 2 request spray pump
Logically "low" (0 V DC at output) £ no request

3. Atype of control must be selected. The following options exist (see also chapter 4.2.15
“Control spray pump”):

= Spray pump control “internal”
- If the release (request circuit 1 DI-1) has been set and the conditions in the menu
“Spray pump” have been met, the pump switches on.
- see all switch-on and switch-off conditions below (in point B).

=>» Spray pump control "via terminal”
- There is currently no digital input specifically provided for the activation of the spray
pump.
- Pump is also switched on and off via the release (external request, DI-1) and the
conditions in the menu (see B) as with “internally”.

=> Spray pump control "via bus"
As soon as the bit named below has been set and the conditions in the menu “Spray
pump” have been met, the pump switches on.
- The following values exist for direct communication via MODBUS:
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Register | Bit Designation Meaning Register
value
2 1 Spray pump TRUE = Spray pump 1 W;'te
"Spray pump" a . Read
143 9 Feedback TRUE = Spray pump 1 active 510

B) Editable values

Once a control selection has been made, the “Spray pump” box in the “Additional functions” menu
appears blue and can be activated (Image 94). The "Spray pump" editing level opens.

Image 143

SPRAY PUMP 1
‘ Start-up delay in sec. ‘ 0 ‘
‘ Fun-on time in sec. ‘ 120 ‘
‘ Fan speed, pump ON/OFF %% ‘ 5 ‘
‘ Setpoint deviation, purmp ON/OFF % ‘ 2 ‘
} Regponze time, Flow sensor sec, ‘ } 5 } < E
Spray pump @ 5
Gzig —> —{ & ]
8.21C _ "
Dr\,r’:_::nis:;s:;’nsor := 122 Ojo @

1

Display speed
output circuit 1

@ Start-up delay in seconds

If the current speed setpoint (7)) exceeds the "pump ON, fan speed %" value ((3)), the time
set here starts. If this has elapsed, the spray pump switches ON.

Can be edited from ...to: 0...600s

Factory settings: Os

@ Run-on time in seconds
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If the current speed setpoint (7)) falls below the "pump OFF, fan speed %" value ((3)), the time
set here starts. If this has elapsed, the spray pump switches OFF.

Can be edited from ...to: 0...1800s

Factory settings: 120 s

@ Pump ON, fan speed in %

If the current speed setpoint ((7)) exceeds the % value edited here, the start-up delay ((1)
starts. If this has elapsed, the spray pump switches ON.

Can be edited from ...to: 0...50 %

Factory settings: 5%

@ Pump OFF, fan speed in %

If the current speed setpoint ((7)) exceeds the % value edited here, the run-on time ((2)) starts.
If this has elapsed, the spray pump switches OFF.

Can be edited from ...to: 0...3%

Factory settings: 2%

@ Response time of flow monitor in seconds

Directly after the start-up of the pumps, the flow monitor often does not work without errors and
tends to "flutter”. In addition, air present in the system at the start should not immediately
generate a fault message. The time edited here delays the fault message "S09 Flow fault" after
switching on the spray pump.

Can be edited from ...to: 0...60s

Factory settings: 5s
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@ Manual/automatic switcher / status spray pump

During commissioning or troubleshooting, the user can switch between the “Automatic”
and “Manual” operating modes using this button. If a digital output or an analog output
is switched to “Manual”, this will be shown on the start screen. If the control is returned
to automatic mode, the output assumes the original value (from before switching to
manual).

X

After the change from "Automatic" to "Manual" operating mode, the spray pump can

| be switched on and off with this button.
@S Manual mode active
@ Automatic mode active

The following spray pump operating statuses are displayed:

Besprihpumpe Spray pump switched off, no fault

Spray pump switched on, motor protection
triggered or no signal to DI-6 (see also chapter
4.3.1 “Digital IN basic device”).

[eessenmee T spray pump switched on, no fau

C) Flow monitor spray pump

After activation, the flow of the spray line is shown, which is measured after the spray pump. Querying
a possible error takes place only after the "Response time of flow monitor" [see chapter 8.2.1 "Spray

pump"].

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

=> Install a suitable flow monitor with the following output signal:
+ 24V DC at output 2 line flow
0 V DC at output 2 no flow
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= Configure digital input DI-5 to "Flow monitor".
See also chapter 4.3.1 “Digital IN basic device”.

The following statuses from the flow monitor are displayed:

| Strorungswachter | Flow monitor deactivated.

| Strémungswachter | Flow monitor active, line flow.

_ Flow monitor active, flow interrupted.
See also chapter 12.8 “Signals external messages — Fault
code S...”

The following parameters exist for direct communication via MODBUS:

Register | Bit Designation Meaning Register
value
i : Read
143 11 Fault flow monitor TRUE = flow interrupted 048

D) Dry running sensor spray pump

After activation, it is shown here that not enough water is present to operate the spray pump.

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

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

=> Configure digital input DI-8 to "Fault dry running".
See also chapter 4.3.1 “Digital IN basic device”.
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The following statuses from the dry running sensor are displayed:

Trockenl aufsensor | Dry running sensor deactivated.

Trockenl aufsensaor | Dry running sensor active, water level OK.

code S...”

The following parameters exist for direct communication via MODBUS:

Dry running sensor active, water level too low.
See also chapter 12.8 “Signals external messages — Fault

Register | Bit Designation Meaning Register
value
Dry running spray _ _ Read
143 12 pump TRUE = Dry running spray pump 4096
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8.2.2 Biocide dosing

See chapter 9.2.2 “Biocide dosing”
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8.2.3 Water circulation

A) Water level controller (2-point controller)

WATER LEVEL CONTROL

‘ Maximum level, it pump is stopped ‘400 mm‘ ]
‘ Maximum level, if pump in operation ‘370 mm‘ -
‘ Minimal level ‘320 mm‘ D FI.” level
display
‘ Filling time maximum in minutes ‘ &0 ‘
‘ ‘ ‘ L] Manual /
‘ Basin filling requested ‘ @‘ i} ‘ Gl automatic
Actuel level 3216 mm switcher
Dy -running sensor @ Q:I

@ Maximum fill level without pump operation

Upper fill level limit with pump switched off. On reaching this fill level, the fresh water valve

closes.
Can be edited from ...to: 380 ... 400 mm
Factory settings: 400 mm

@ Maximum fill level with pump operation

Upper fill level limit with pump switched on. On reaching this fill level, the fresh water valve

closes.
Can be edited from ...to: 330 ... 380 mm
Factory settings: 370 mm

3 Minimum fill level
Lower fill level limit. On reaching this fill level, the fresh water valve opens.

Can be edited from ...to: 320 ... 360 mm
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Factory settings: 320 mm

@ Maximum filling time in minutes

Expected maximum time in which the basin is being filled. After reaching this time, a fault
message is output.

Can be edited from ...to: 1...120 min

Factory settings: 60 min

(® status display basin filling

Green - basin filling requested, fresh water valve open
White = no request, fresh water valve closed

B) Conductivity controller (2-point controller)

COMNDUCTIVITY CONTROL

| Conductivity alarm | 1400 S ‘ ]
| Conductivity maximum | 1200 S ‘ —
| Conductivity minimum | 100 vS ‘ D mmm— Cogiil;g;\/my
| Alarm delay in minutes | 120 ‘
| | ‘ L | Manual /
| Draining water requested ||@|| 5 | << automatic
e G|

@® Conductivity alarm
Upper conductivity limit. The alarm message is output after the time in (4) has elapsed.

Can be edited from ...to: 1250 ... 1950 ps/cm

Factory settings: 1400 ps/cm
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@ Maximum conductivity
On reaching this conductivity, the blow-down function is activated. The blowdown valve and
the fresh water valve are opened.

Can be edited from ...to: 1150 ... 1900 ps/cm

Factory settings: 1200 ps/cm

@ Minimal conductivity
On reaching this conductivity, the blow-down function is deactivated. The blowdown valve and
the fresh water valve are closed.

Can be edited from ...to: 100 ... 19850 ps/cm

Factory settings: 1100 ps/cm

@ Alarm delay in minutes
Time delay to trigger the alarm (see ()

Can be edited from ...to: 1...120 min

Factory settings: 120 min

@ Status display blow-down

Green - blow-down requested, blowdown valve and fresh water valve open
White - no request, blowdown valve and fresh water valve closed
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9.

HYBRID COOLER

9.1 Adjustments in Device settings = Additional functions = Wetting system

Image 144

DEVICE SETTINGS

HEAT EXCHANGER SYSTEM

DEVICE SETTINGS

| ADDITIONAL FUNCTION

I/O-SETTINGS

2

|
|
FANS ||
|
|

Image 145

ADDITIONAL FUNCTIONS

RESET COUNTER

WET SETTINGS %J INSLLATED COOLER |
| |
|

REFRIGERANT | COCLING TOWER SLAVES

FREE COOLER || cveol vonmoring |

LOW LOAD || AR COOLER

EMS BUS SYSTEM SI/IMP BLINDS CONTROLE ||
@ as
Image 146
= NGS HYBRID 1
6.1.1 ‘ Main water valves ‘ 1 ‘ Flushing function | Lo | G 516
6.1.2 ‘Drain valves ‘ 1 ‘ ‘Hygiene circuit | anl | — 17
6.1.3 f— ‘ shut-off walves ‘ 1 ‘ ‘ Storage container | anl | G— 18
9.1.1 ‘We‘tting purnps ‘ 2 ‘ ‘Pressure increase | ON | G 109
9.1.2 ‘ Fresh water valve (FWiv) ‘ on ‘ ‘ Fresh water meter | Ol | G G110
9.1.3 f— ‘qu as Main water walve ‘ OFF ‘ ‘uuc | arrps | 2 | G 15
914 p— ‘ Wastewater val ves ‘ 2 ‘
9.15 pr— ‘Water Gircul ation ‘ - ‘ @ %”
v
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Image 147
WET SETTIMNGS HYBRID 2

9.1.7 p—) |aiocide dosing ‘ o)} ‘ ‘Hardness stabili zer | Ol | ] 115
9.1.8 |Cc-ndu-:tivit\,r probes ‘ 2 ‘ ‘Level probe | ol | G 0116
9.1.9 |Humidit5r ‘ OFF ‘ ‘Dry—running sensar | ol | G Q117
0.1.10 [(e— |RPM wet operation ‘ 100% ‘ ‘Access door | Ol | < 0118
9.1.11 |Pump 1 speed ‘ 80% ‘ ‘Max. Operating hrs. UWC Iamps| 12000 | G 119
0.1.12 |— |F‘ump 1 speed, start-up tims ‘ B0% ‘

9.1.13 . | [P 2 502 B

01.14 | |Pump 2 speed, start-up tims ‘ B0% ‘ @

9.1.1 Wetting pump(s)

Selection of the number of wetting pumps for the water circuit that should be controlled and monitored
by the TCS.2.

Can be edited from ...to: 1... 2 wetting pumps
Factory settings: 1 wetting pump

9.1.2 Fresh water valve

Selection of whether a fresh water valve for automatic replenishment of the circulation basin should
be controlled and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: ON

9.1.3 Fresh water valve as main water valve

The fresh water valve simultaneously works as a main water valve. Any selected main water valve
is automatically deselected. The following requirements apply for these:

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

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

- must be installed in a frost-free area!

Can be edited from ...to: ON/ OFF
Factory settings: OFF
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9.1.4 Blowdown valves

Selection of how many blowdown valves for automatic hardness regulation should be controlled and
monitored by the TCS.2 .

Can be edited from ...to: 1 ... 2 blowdown valves
Factory settings: 1 blowdown valve

9.1.5 Water circulation settings

Conductivity probe measuring range: (Enter maximal value of the measuring range of the
conductivity probe here)

Can be edited from ...to: 500 ... 10000 ps/cm
Factory settings: 2000 ps/cm

Fill level probe active measuring length: (see type plate / datasheet of the probe)

Can be edited from ...to: 100 ... 500 mm
Factory settings: 100 mm

Fill level probe zero point: Typing on the value window with a blue background starts a teach-in

function. The actual water level (zero point) is displayed as "ACTUAL = ...". This can be accepted
with the tick symbol.
Factory settings: 2182

Fill level probe zero point: Typing on the value window with a blue background starts a teach-in

function. The actual water level (max. point) is displayed as "ACTUAL = ...". This can be accepted
with the tick symbol.
Factory settings: 3829

9.1.6 UVC lamps

Selection of the number of UVC lamps for sterilising the circulating water should be controlled and
monitored by the TCS.2.

Can be edited from ...to: 0 ... 2 UVC lamps (groups)
Factory settings: 0 UVC lamps

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

@ thermOﬁn@ Series TCS.2 —

heat h -G \ . . .
e thermofin® control system 2nd generation Page: 226/315

9.1.7 Biocide dosing

Selection of whether a biocide vaccination should be controlled and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: ON

9.1.8 Conductivity probes

Selection of whether a conductivity probe should be evaluated and monitored by the TCS.2.

Can be edited from ...to: 0 ... 1 conductivity probes
Factory settings: 0 conductivity probes

9.1.9 Air humidity

Selection of whether an air humidity sensor should be evaluated and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: OFF

9.1.10 Speed wet mode

Maximum permissible speed while the fins are exposed to water. A drop centreline crack should be
avoided here.

Can be edited from ...to: 30... 100 %
Factory settings: 80 %

9.1.11 Speed pump 1

Speed of wetting pump 1 in %.
Can be edited from ...to: 40... 100 %
Factory settings: 80 %

9.1.12 Speed pump 1 start-up

Specified speed of the wetting pump during the start-up time.
Can be edited from ...to: 60... 100 %
Factory settings: 60 %
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9.1.13 Speed pump 2

Speed of wetting pump 2 in %.
Can be edited from ...to: 40... 100 %
Factory settings: 80 %

9.1.14 Speed pump 2 start-up

Specified speed of the wetting pump during the start-up time.
Can be edited from ...to: 60... 100 %
Factory settings: 60 %

9.1.15 Hardness stabiliser

After activating this function, the fill level of the hardness stabiliser container is monitored via the
TCS.2.

Can be edited from ...to: ON / OFF
Factory settings: OFF

9.1.16 Fill level probe

After activating this function, the fill level is evaluated and monitored by the TCS.2 via a probe. For
further adjustable basic parameters for the level probe, see chapter 8.1.5 “Water circulation settings”.

Can be edited from ...to: ON/ OFF
Factory settings: ON

9.1.17 Dry running sensor

After activating this function, dry running in the dirt trap basket is monitored with float switches for
each wetting pump.

Can be edited from ...to: ON/ OFF
Factory settings: ON
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9.1.18 Entrance door
After activating this function, the status of an entrance door is evaluated and monitored by the TCS.2.

Can be edited from ...to: ON/ OFF
Factory settings: ON

9.1.19 Max. operating hours UVC lamps

Useful life of UVC lights according to manufacturer.

Can be edited from ...to: 5,000 ... 20,000 h
Factory settings: 12,000 h
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9.2 Adjustments in Main menu - Additional functions - Wet mode

Image 148 Image 149

MATN MEML ADDITIONAL FLNCTIONS

INSULATED COOLER

SETPOINTS |
ADDTTIONAL FUNCTIO!

ACTUAL VALLES
I/O- DISPLAY / MANUAL

STEP COMNTROL

| || \ WET MENL (;?\j

| | | wepnm Funcioneiill]|

| TREND || R | FORCING / CLEANING — [COOLING TOWER MANAGER
| || | FREE COOLER || cLveol monmmoriG |
| COUNTER | NETWORK TP | | LOW LOAD | AIR COOLER

| ALARMS | TIVE/DATE | | BLINDS CONTROLE ||

£
¢

DELETE PASSWORD SI/IMP

T
-

[ Hybrid monitor 9.2.4

Image 150
WET MEMNL HYBRIC

6.4.1 | Winter operation | xS ‘ | Wetting pump 1 | Aus |

| Ambient termp. |21.4 °C | Wetting pump 2 | |

| Main water valve | *ﬂ:‘ | Biocide dosing | inaktiv |
6.4.3 | Crain valve | ﬂﬂ:‘ | Water circulation | inakiiv |

| Shut-off valve | H Hygiene circuit | inaktiv |

| Hurmidity 9% | ‘ | Flushing function | inaktiv |
aast | ot (@]

IT

e

Manual operation valves and
wetting pumps

—/
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9.2.1 Wetting pump(s)

Wetting pumps are used to feed water for hybrid dry coolers and condensers. The pumps are
automatically controlled via the TCS. Manually switching the pumps is possible in manual mode.
Only the number of wetting pumps as have been activated in the wet settings hybrid (chapter 9.1.1)
are shown in the wet menu. To prevent frost damage to the hydraulic system, the pumps are
generally switched off in winter mode and can only be started in summer mode.

The switching conditions for starting the pumps are found in point A) "Editable values".

Function only for single circuit devices. For dual circuit devices, the pumping function only
applies to circuit 1.

k=

A) Editable values / Manual mode

Once a control selection has been made, the “Wetting pump 1/ 2” box in the “Additional functions”
menu appears blue and can be activated (Image 150). The "Wetting pump" editing level opens.

Image 151

WETTING PUMP 1

| Start-up delay in sec. ‘ 60 ‘
| Start-up time in sec. ‘ 20 ‘

Minimum run time in sec. 180

Run-on time in sec. 0]
Basin fill | Fan speed, purmp ONJOFF %, | 90 | 40 |
d:z;?;y | Setpoint deviation, purmp ON/OFF % | 50 | 20 |
_| Wetting pump 1 ‘ 'E“ L ‘

Wigtting purnp 1 %<EINHEIT 80% \/ :
921 D) Dy -runni g sensor Ye<EINHEIT 76%

1

[ Display speed wetting pump 1

i

Display speed output circuit 1
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@ Start-up delay in seconds

If the fan speed exceeds the "fan speed, pump ON %" level ((5)), the time set here starts. If
this has elapsed, the wetting pump switches ON.

Can be edited from ...to: 0...1800s

Factory settings: 60 s

@ Start-up time in seconds

During the time set here, the pump speed can be increased or reduced. The speed can be
edited in "Wet settings — Hybrid. See chapter 9.1.12 “Speed pump 1 start-up”.

Can be edited from ...to: 0...600s

Factory settings: 20s

@ Minimum running time in seconds

Adjustable time in seconds in which the wetting pump remains switched on. This also applies
if all other switch-off conditions are met.

Can be edited from ...to: 30...1800s

Factory settings: 180 s

(4) Run-on time in seconds

If the fan speed falls below the "pump OFF, fan speed %" level ((5)), the time set here starts.
If this has elapsed, the wetting pump switches OFF.

Can be edited from ...to: 0...1800s

Factory settings: Os

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

@ thermOﬁn@ Series TCS.2 —

heat h -G \ . . .
e thermofin® control system 2nd generation Page: 232/315

@ Fan speed pump ONin %
Switch-on condition:
If the fan speed exceeds the % value edited here, the start-up delay ((1) starts. If this has
elapsed, the wetting pump switches ON.

Can be edited from ...to: 40... 100 %

Factory settings: 99 %

Fan speed pump OFF in %
Switch-off condition:
If the fan speed exceeds the % value edited here, the run-on time (()) starts. If this has

elapsed, the spray pump switches OFF.

Can be edited from ...to: 0...60 %

Factory settings: 40 %

@ Setpoint deviation pump ON in %
Switch-on condition:
This is met if the target / actual value deviation is greater than the percentage value set here.

If all switch-on conditions are met, the respective wetting pump switches ON.

Can be edited from ...to: 0.0... 20.0 %

Factory settings: 50%

Setpoint deviation pump OFF in %

Switch-off condition:

If the current speed setpoint ((7)) exceeds the % value edited here, the run-on time ((2)) starts.
If this has elapsed, the spray pump switches OFF.

Can be edited from ...to: -20.0...15.0 %

Factory settings: 2.0%
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@ Manual / automatic switcher / status wetting pump

During commissioning or troubleshooting, the user can switch between the “Automatic”
and “Manual” operating modes using this button. If a digital output or an analog output
is switched to “Manual”, this will be shown on the start screen. If the control is returned
to automatic mode, the output assumes the original value (from before switching to
manual).

X

After the change from "Automatic" to "Manual" operating mode, the spray pump can
be switched on and off with this button.

Manual mode active

® 5

Automatic mode active

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —

thermofin® control system 2nd generation Page: 234/315

B) Control (1/Os used)

CAN nodes | Type | Port Name

dl?ae:/s;lzce AO-1 - Wetting pump 1 speed
32 AO 11 Wetting pump 1 speed
32 AO 12 Wetting pump 2 speed
40 DI 121 Fault wetting pump 1
40 DI 122 Fault wetting pump 2
40 DI 123 Dry running wetting pump 1
40 DI 124 Dry running wetting pump 2
45 DO 121 Wetting pump 1 (enable)
45 DO 122 Wetting pump 2 (enable)

dBea:/silcce DO-5 - Wetting circuit 1 active

dBea:/silcce DO-6 - Wetting circuit 2 active

C) Bus parameter

Register | Bit Designation Value riw
71 Wetting pump 1 speed 0—-100 % read
72 Wetting pump 2 speed 0-100% read

83 -84 Operating hours wetting pump 1 LO/HI word - h read
85 - 86 Operating hours wetting pump 2 LO/HI word - h read
180 3 Wetting pump 1, ON true = Pump ON read
180 4 Wetting pump 2, ON true = Pump ON read
180 10 Wetting pump 1, fault true = Fault read
180 11 Wetting pump 2, fault true = Fault read
181 0 HO4 Wetting pump 1 dry running warning true = Dry running | read
181 1 HO4 Wetting pump 2 dry running warning true = Dry running | read
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D) Dry running sensor wetting pump

After activation in Device settings (chapter 9.1.17), the wetting pump is monitored by a float switch
for possible dry running. This is positioned directly next to the pump in the dirt trap basket.

The following statuses from the dry running sensor are displayed:

Dry running sensor

Dry running sensor deactivated.

Dry running sensor active, water level OK.

Dry running sensor active, water level too low.

code H...”

The following parameters exist for direct communication via MODBUS:

See also chapter 12.3 “Hybrid / pump messages — Fault

Register | Bit Designation Meaning Register
value
HO4 Dry running _ , , Read
181 0 wetting pump 1 TRUE= Dry running wetting pump 1 1
HO4 Dry running _ , , Read
181 1 wetting pump 2 TRUE= Dry running wetting pump 2 5
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9.2.2 Biocide dosing

The biocide dosing is used to vaccinate the circulating water of a hybrid cooler or evaporator (cooling
tower) with biocides to suppress the growth of algae or legionella, etc. For this purpose, a defined
guantity of biocide must be added in intervals to the circulating water during summer mode (system
is filled with circulating water). The type and quantity as well as the number of vaccinations during a
set period are dependent on many factors. Follow the operating manual of the hybrid cooler or
evaporator (cooling tower) to do this. All parameters are freely adjustable over a very wide range, so
the system can always be set to an optimal operating range.

Vaccinating the circulating water is done via a request to a vaccination station with voltage-free relay
contacts. If desired, a solenoid valve can be directly controlled. However, the biocide supply must be
under an appropriate and even pressure for this. Normally, the biocide stations all have feed pumps.
As soon as the request is made from the TCS to the biocide station, the pumps start to feed the
biocide. This is fed via the vaccine line and the vaccine pipe, which are next to the auxiliary water
valve. The duration of the vaccination results from the vaccine and the quantity of circulating water.
After finishing the vaccination, the wetting pump(s) switch on for a set time to ensure that the biocide
reach all parts of the cooler that are in contact with water, so that they can have their effect there.
This circulation time can also be freely adjusted in the TCS. During the entire process and for some
time after this, the circulating water must not be blown down. This is true even if the conductivity
measurement makes this necessary due to an excessive conductivity value. This blow-down locking
time is freely adjustable.

The frequency and time for starting the biocide vaccination depends strongly on the sunshine and
biocide used. Ask the supplier of the cooler and the biocidal agent how often and in what dosage
(vaccination period) the vaccination should be done. Later adjustments are certainly necessary, as
it is not possible to predict the exact demand for biocide at each location.

The necessary settings for days of the week on which the vaccination should start, and also the
starting time, should be made in the TCS.

The start of vaccination should be given as a time of the day so that the vaccination does not occur
during the main operating time of the cooler.

Normally, the vaccination should take place during night hours.

For activation of the function, see chapter 9.1.7 “Biocide dosing”

A) Adjustable parameters
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Image 152
BIOCIDE MEMI
| Monday H \/ | ‘ Dosage start hermin | 4 | 1] |
| Tuesday ‘ | | ‘ Dosing - Duration | 240 s
| Wednesday ‘ | \/ |
‘ Duration forced wetting | 20 min |
| Thursday ‘ | |
_ Duration blowdown barrier | 60 rmin
| Friday ‘ | \/ | ‘
Saturday
Sunday
59m36s
~h
P | | =
Friday 11:37:19 S

Manual operation
(Biocide sequence is started)

Days of the week:

Dosing start:

Dosing duration

Duration of forced wetting:

Duration of blow-down lock:

Can be edited from ...to:
Factory settings:
Can be edited from ...to:
Factory settings:
Can be edited from ...to:
Factory settings:
Can be edited from ...to:
Factory settings:
Can be edited from ...to:

Factory settings:

Monday to Sunday
Monday, Wednesday, Friday

0 AM - 11 PM -- 0-59 min
4 AM

0...600s
240 s

5...60 min
20 min

25 ... 180 min
60 min
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A) Control via terminal / bus parameter

In addition to the internal weekly timer, the biocide program can also be requested via terminal or
bus. See chapter 4.2.20 "Control biocide dosing"

The following status messages are output for direct communication via bus:

Register | Bit Designation Meaning Register
value
181 4 Biocide — program active TRUE = active read 8
181 5 Biocide — valve open TRUE = open read 16
181 | 6 HOS Biocide tank empty TRUE = Tank empty Read 32
notification

The biocide program is interrupted if the reset buttton (external or local) is pressed for 10s.

k=

B) Biocide functional diagram

See Image 153.
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Beckenfiillung Biozid Impfung Zwangsbhenetzung Ende
Ablauf Biozid - Dosierung basin filling biocide vaccination forced wetting end
biocide dosing process _ t Dosier Dauer -
P e t Dauer Zwangsbenetzung -
- t:.'s::"‘:':i:.i“'-'; "

TCS Zeitplan_ ) 1
Anforderung Biozid
TCS time schedule
requirement biocide 0 —_
Abschlammsperre 1
Leitwert UbE;WaglO'ILIJ_:iE angSChaltEt . t Dauer Abschlmmsperre >t Dauer Zwangsbenetzung >t Dosier Dauer o
blowdown barrier 0 _ € blowdown barrier > € duration forcest werting T gosing tme
conductivity control switched off
1
Beckenfillung
basin filling
0
auf

Biozidventil
biocide valve

max. Pumpe AUS
urip OFF

Wasserstand L L O T
Beckenfiillung wahrend Pumpe ... max. Pumpe EIN _—
e ax. purrip ON
ON
water level minimal
basin filling while pump ... leer
1

Benetzungspumpe/n
wetting pump/s
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9.2.3 Water circulation

A) Water level controller (2-point controller)

WATER LEVEL CONTROL

‘ Maximum level, it pump is stopped ‘400 mm‘ ]
‘ Maximum level, if pump in operation ‘370 mm‘ -
‘ Minimal level ‘320 mm‘ D FI.” level
display
‘ Filling time maximum in minutes ‘ &0 ‘
‘ ‘ ‘ L] Manual /
‘ Basin filling requested ‘ @‘ i} ‘ Gl automatic
Actuel level 3216 mm switcher
Dy -running sensor @ Q:I

@ Maximum fill level without pump operation

Upper fill level limit with pump switched off. On reaching this fill level, the fresh water valve

closes.
Can be edited from ...to: 380 ... 400 mm
Factory settings: 400 mm

@ Maximum fill level with pump operation

Upper fill level limit with pump switched on. On reaching this fill level, the fresh water valve

closes.
Can be edited from ...to: 330 ... 380 mm
Factory settings: 370 mm

3 Minimum fill level
Lower fill level limit. On reaching this fill level, the fresh water valve opens.

Can be edited from ...to: 320 ... 360 mm

Operating instructions original version © thermofin GmbH



Operating instructions controller 20.03.2024 - Version 1.5

(%) thermofin'

heat exchangers-Germany

Series TCS.2 —

thermofin® control system 2nd generation Page: 241/315

Factory settings: 320 mm

@ Maximum filling time in minutes

Expected maximum time in which the basin is being filled. After reaching this time, a fault
message is output.

Can be edited from ...to: 1...120 min

Factory settings: 60 min

(® status display basin filling

Green - basin filling requested, fresh water valve open
White = no request, fresh water valve closed

B) Conductivity controller (2-point controller)

Image 154

COMNDUCTIVITY CONTROL

| Conductivity alarm | 1400 S ‘ ]
| Conductivity maximum | 1200 S ‘ —
| Conductivity minimum | 100 vS ‘ D mmm— Cogiil;g;\/my
| Alarm delay in minutes | 120 ‘
| | ‘ L | Manual /
| Draining water requested ||@|| 5 | << automatic
e G|

@® Conductivity alarm
Upper conductivity limit. The alarm message is output after the time in (4) has elapsed.

Can be edited from ...to: 1250 ... 1950 ps/cm

Factory settings: 1400 ps/cm
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@ Maximum conductivity
On reaching this conductivity, the blow-down function is activated. The blowdown valve and
the fresh water valve are opened.

Can be edited from ...to: 1150 ... 1900 ps/cm

Factory settings: 1200 ps/cm

@ Minimal conductivity
On reaching this conductivity, the blow-down function is deactivated. The blowdown valve and
the fresh water valve are closed.

Can be edited from ...to: 100 ... 19850 pys/cm

Factory settings: 1100 ps/cm

@ Alarm delay in minutes
Time delay to trigger the alarm (see ()

Can be edited from ...to: 1...120 min

Factory settings: 120 min

@ Status display blow-down

Green - blow-down requested, blowdown valve and fresh water valve open
White - no request, blowdown valve and fresh water valve closed

The following status messages are output via bus:

Register | Bit Designation Meaning Register value

79 - Conductivity value Word, holding reg. 0 ... 2000 ps/cm
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C) UVC menu

UVC lamps are for environmentally friendly sterilisation of the circulating water. To prevent deposits
on the lamp body, this must always be under water. The minimum water level must be high enough

for it to be over the lamp body.

The display, control and monitoring can be selected and deselected in the Hybrid wet settings

(chapter 9.1.6).

Image 155

L MEML

| Ciperating hours LWC lamp 1

| Operating hours UVC lamp 2

Reset counter

| UVC larmp 1

{1

actuel evel

100.0 mm

Water fill level I
<<

Manual /

automatic
switcher

@ Display operating hours

If the maximum operating hours have been reached, an alarm message is output after the time

in (@has elapsed.

@ Reset operating hours after lamp change

@ Status display
White background - lamp switched off
Green background - lamp switched on

@ Display of possible fault messages HO5 and HO6.
See chapter 12.3 “Hybrid / pump messages — Fault code H...”
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The following status messages are output via bus:

Register Bit Designation Value
HI + LO . . .
243 - 244 word Operating hours UVC disinfection lamp 1 Read h
HI + LO . . .
245 - 246 word Operating hours UVC disinfection lamp 2 Read h
181 9 HO5 fault UVC lamp / group 1 R’Selazd
, Read
181 10 HO6 runtime reached UVC lamp / group 1 1024
Read
181 11 HO5 fault UVC lamp / group 2 2048
. Read
181 12 HO6 runtime reached UVC lamp / group 2 4096

D) Functional diagram (circulating water management)

See Image 156
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Umlaufwasser - Management
circulation water management

max. Pumpe AUS
max. purmip OFF

max. Pumpe EllN
max. purip ON

Wasserstand X purrp OF
water level
minimal
Alarm
alarm
maximal
. maximum
Leitwert
conductivity
minimal
mMinimum
auf
. . pen
Frischwasserventil
fresh water valve
C %:IE |
auf
. : pe
Abschlammventil/e
wastewater valve/s
osed
1

Benetzungspumpe/n
wetting pump/s

Nassbetribetrieb /
Verdunstung / Eindickung
Beckenfillung von Umlaufwasser
basin filling wet operation

evaporation / thickening
of circulating water

10s

Abschlammung
draining water

10s
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9.2.4 Hybrid monitor

The hybrid monitor provides a central overview and management of all functions of the hybrid cooler.

From the main menu and various other sub-menus, the hybrid monitor can be reached directly by
@ selecting the monitor button (see Image 159). The user can observe all relevant conditions and
status messages of the hybrid cooler from here.

It also acts as a central manual operating interface.

Image 157 Image 158

MAIN MEMNU

Setpoint 1 250 =C
‘Actuell value 1 250 °C

VI
L/
’// Sefpoint 2 280 °C

ACTUAL WALLES SETPCINTS

| | |

| /O- CISPLAY / MANUAL | | ADDITIONAL FUNCTIONS |

|Actuell value 2 278 °C | TREND || |

thermofin'  [ambient erp. 243 ¢ E | | |

heat exchangers: Germany ‘Humidity a44 %rH | COUNTER. | | MNETWORK TP |
e e i

- s . | ALARMS || TIME/DATE |

o~ [ ‘ DELETE PASSWORD ‘ ‘ SI/IMP ‘ @
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Image 159 [

Fan

speed fans

J

A) Status of ][

B) Status
entry door

C) Status biocide
dosing

rDispIay summer / winter
mode (6.4.1)

]" *

v

rsl= 80%

Inlet temperature —
Water conductivity —

. Arnbient temp,
[ J) Display wet lock (00 G
Setpoint — 25000 w—
Outlet temperature — 5765 dm

- -°C =

[ ) Fill level probe

| .
J

[ H) UVC lamp(s)

}—

Jump to Hybrid wet
menu (9.2)

with

9.2.1 Wetting pump(s)

dry running protection

G) Blow-down
valve(s)

[

[ F) Fresh water valve ]

A
_—[

E) Stop valve
See chap. 6.1.3

]
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Manual operation.

This symbol appears if
~ the manual mode is
‘{lﬂ active for a function.

D) Status hardness

stabiliser ]

E) Main water valve
See chap. 6.1.1

E) Draining valve
See chap. 6.1.2

If the lock symbol is
shown, the function is
locked and is not
available. The lock can
be triggered via bus or

B by an internal program
function (e.g. blowdown
lock when biocide
dosing)
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A) Status of fans

In the event of a fan fault > select the status message for detailed information

Image 160 Image 161

HYBRID VENTILATCR ANZEIGE

AN OPERATING DATA

24 ‘ ‘Fan nurnber

00009 L LDODD e o
‘ Min speed rprm | a ‘ ‘ Max speed rpm | 1250 ‘
.@.. ‘Se’cpmnt speed rpm | a ‘ ‘ Actual speed rpm | ‘
| I

‘Operati ng hours: a ‘ ‘ Operation minukes:

' T (e [t

100

101

v
W <:=' 200 <:=|
A 20

See also: 5.5.1 — "Fan operating data / status"

B) Status entry door
Status display of entry door. This can be selected and deselected in the Hybrid wet settings (chapter

9.1.18). The open door is indicated with blinking red display. All fans are also stopped immediately
via the door contact switch.

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
' read
181 13 | Entry door hybrid cooler, open TRUE = door open 8192
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C) Status biocide dosing

Status and remaining time display of biocide dosing. The display, control and monitoring of the
biocide dosing can be selected and deselected in the Hybrid wet settings (chapter 9.1.7).

Image 162

Remaining time display:

Dosing duration;
Fill level display
biocide container

=== Duration of forced wetting
Duration of blow-down

I lock
J

L I
[ ( )

SAmZds

Status display:
m
{lj Manual mode

X Blow-down lock

m
X/ Forced wetting

ﬁ' Vaccination active
\ J
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D) Status hardness stabiliser

Fill level display of hardness stabiliser container. The display and monitoring can be selected and
deselected in the Hybrid wet settings (chapter 9.1.15).

Image 163

Fill level display
hardness stabiliser

The following status messages are output via bus:

Register | Bit Designation Meaning REEEy
value
181 7 HO8 Hardness s.t.abll.lser tank empty TRUE = Tank ead 64
notification empty
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E) Status display water valves

When the respective valve is actuated, a small window with detailed information opens.
Operation can be switched to manual mode there.

The following symbols are used on the display:

B)<@®  valve is OPEN B)I(=  valveis CLOSED
B’ valve is OPENING ) = Valve is CLOSING

Ly
Jump to manual Image 164 @ Jump back to hybrid
mode level monitor
Sperrventil

=] B

Laufzeitfehl er

Current fault
Valve status message for the
respective valve

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
144 0 Main water valve 1, open TRUE = open read 1
144 1 Draining valve 1, open TRUE = open read 2
144 6 Stop valve 1, open TRUE = open read 32
145 0 Main water valve 1, runtime error TRUE = fault read 1
145 1 Draining valve 1, runtime error TRUE = fault read 2
145 2 Stop valve 1, runtime error TRUE = fault read 4
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F) Fresh water valve

The "Fresh water valve" (motor ball valve) is located in the fresh water line, which is supplied from
the water processing. In combination with the fill level probe, it is for storing water in the tub. The
display, control and monitoring can be selected and deselected in the Hybrid wet settings (chapter

9.1.7).

Monitoring the filling time:

To prevent uncontrolled refilling of fresh water in the event of a fault in the water system, the opening
duration of the fresh water valve is monitored.
The motor valve should not be open for longer than 60 minutes for refilling fresh water. If this happens
anyway, this will be indicated with a warning message = "filling time too long".

The maintenance personnel must then identify and correct the fault.

k=%

Image 165

The fresh water valve can also optionally function as a main water valve. See chapter 9.1.3
“Fresh water valve as main water valve”.

Status display

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
180 0 Fresh water valve open TRUE = open read 1
181 7 V10 Fresh water valve, runtime error TRUE = open read 64
181 14 V12 Fresh water valve open too long TRUE = fault read 16384
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G) Blow-down valve(s)

Evaporating the wetting water leaves residual minerals and salts as well as contaminants in the
circulating water. After some refilling processes, the proportion of these undesirable deposits and
thickening of the wetting water with minerals and salts increases to a maximum value that should not
be exceeded.

If the maximum value (measured at the conductivity probe) has been reached, the water is drained
out of the tank with one or two blow-out valves (motor ball valves), and new water is added. The
display, control and monitoring can be selected and deselected in the Hybrid wet settings (chapter
9.1.4).

.L
—
oo
LLLILLL)

H Blow-out lock active Status display

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value
79 - Conductivity value Word, holding reg. 0... 2000
ps/cm
180 1 Blow-out valve 1 open TRUE = open read 2
180 2 Blow-out valve 2 open TRUE = open read 4
181 8 V11 Blow-out valve 1 runtime error TRUE = open read 128
181 9 V11 Blow-out valve 2 runtime error TRUE = open read 256
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H) UVC lamp(s)

Display of installed UVC lamps and their status. If the lamps are actuated directly, the UVC menu
opens (see chapter C). Manual operation is also possible from the UVC menu.

Image 166

Status display
blinking red = fault
blue border = lamps on

UVC lamps switched
off due to low water
level

The following status messages are output via bus:
See chapter (9.2.3 C) “UVC menu”.

1) Fill level probe

Image 167

Water level low

The following status messages are output via bus:

Register Bit Designation Meaning Register
value
80 Word Water level fill level probe 0 ... 600 mm read
151 13 M17 fill level probe wire break TRUE = wire read 8192
break
151 14 M18 fill level probe short circuit TR%ZZQN"‘* read 16384
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J) Display wet lock

In addition to the internal switch-on and switch-off conditions, there is the option to prevent water
from being fed to the heat exchangers.

See also chapter 4.2.13 “Control lock wet mode”.

Image 168

Lock = lock active

I

The following status messages are output via bus:

Register | Bit Designation Meaning Register
value

2 13 Lock wet mode circuit 1 TRUE = circuit 1 write 8192
locked

2 14 Lock wet mode circuit 2 TRUE = circuit 2 write 16384
locked

144 15 External lock wet mode 1 active TRUE = active read 32768

145 15 External lock wet mode 2 active TRUE = active read 32768
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10.INSULATED / PENTHOUSE COOLER

10.1 Selection of heat exchanger system — insulated cooler

Contrary to the other device designs, there is a special selection of possible designs for insulated
and penthouse coolers. See Image 170 and Image 171.

Image 169

HEAT EXCHAMNGER SYSTEM

BMS BUS SYSTEM

| Q@ |
| oevicEserTgs || ADDITIONAL FUN@\“
| 1/O-SETTINGS | '

| FANS |
| |
| |

SI/IMP

Image 170

Insulated cooler

1 Defrost damper
|
LOAD FACTORY SETTINGS le'f] |
ri

1,

SavE [/ LOAD DEVICE SETTINGS |

ad

The following selection is available:

- 1 defrosting flap

- 2 defrosting flaps

- 1 defrosting flap — 1 external air flap

- 1 defrosting flap — 1 ambient air flap

- 2 defrosting flaps — 1 external air flap
- 2 defrosting flaps — 2 external air flaps
- 2 defrosting flap — 2 ambient air flaps

Please select the appropriate application.

Image 171

Insulated cooler

Kl

2 Defrost dampers-2 Armblent alr dampers

§

v

1L 1_L
I ——
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10.2 Adjustments in Device settings = Additional functions Insulated cooler

Image 172 Image 173

DEVICE SETTINGS

ADDITIONAL FUNCTIONS

| HEAT EXCHANGER SYSTEM | WET SETTINGS || NsULATED cooLE

| DEVICE SETTINGS || ADDITIONAL FUNCTIO f [ reseTconer | °|"

| I/O-SETTINGS || N | REFRIGERANT | [ coomg ToweR sLav

| FANS || | FREE COOLER || GLvcol MoNmToRNG |
| || | LOW LOAD | AR COOLER

| | | |

|
BLIMNDS COMNTROLE |

@ as

BMS BUS SYSTEM SI/IMP

Image 174

INSULATED COOLER-SETTINGS

Fehler! |mmmpp | 4] Acoess door on the right [p]

10.2.2 |— |Tra5r heating rods | 2 | |FI aps Start time sec. | 15 | 10.2.9
10.2.3 |—p |Tra5r he:ater | 1 | |Flap rurtime sec, | 240 | G 10.2.10
10.2.4  [— |C0i| heater | 1 | |Flap End Time Seconds | 10 | — 10211
10.2.5 | |C0i| sensors T2 | 1 | |Ext. emerg. Stop | Off | — 10212
10.2.6 _> | Core tube sensors T1 | 1 | Room sensor COFF 10.2.13
1027 | | | sfety thermostat, cell | on | Coll semeor orr 10.2.14
— [t tront ot [on | (ol |
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10.2.1 Number / position of access doors

The number and position of access doors is determined using the arrow. This is for the correct

presentation on the insulated cooler view (view: view of the defrosting flap(s) Image 175). The

following options exist:
Image 175

- no door "

- Door right

- Door left

- Door rear right

- Door rear left . I

- Door left and right

- Door rear left and right

)

L Dl g8

)]

Factory settings: Door right

10.2.2 Tank heating elements

Number of tank heating elements in the insulating or penthouse coolers, which are monitored,
controlled and regulated by the TCS.2 One tank temperature measurement takes place per tank
heating element.

Can be edited from ...to: 0 ... 4 tank heating elements
Factory settings: 2 tank heating elements

10.2.3 Tank heatings

Number of tank heating levels that are controlled by the TCS.2

Can be edited from ...to: 0 ... 2 tank heating levels
Factory settings: 1 tank heating level

10.2.4 Block heatings

Number of block heating levels that are controlled by the TCS.2

Can be edited from ...to: 0 ... 2 block heating levels
Factory settings: 0 block heating levels
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10.2.5 Block sensors T2

Number of control sensors for the electric block defrosting.

Can be edited from ...to: 0 ... 2 block sensors
Factory settings: 0 block sensors

10.2.6 Core tube sensors T1

Number of installed core tube temperature sensors. These control the start of defrosting (coolant is
extracted) and the

Can be edited from ...to: 0 ... 2 core tube sensors
Factory settings: O core tube sensors

10.2.7 Safety thermostat cell

A safety thermostat in the cell protects it from impermissibly high temperatures and consequential
damage within the cold cell Here is the query of whether this kind of thermostat will be installed in
the cell and evaluated via the TCS.2.

After activation, the DI-94 input will be automatically assigned on CAN module 12.

Factory settings: Off

The following parameters are applicable for querying via bus:

Register | Bit Fault Designation Meaning Register
code value
Safety thermostat | TRUE = cell temperature, safety read
162 1 106 .
cell thermostat triggered 2

10.2.8 Safety thermostat block

A safety thermostat that is installed in the finned heat exchanger protects it from impermissibly high
temperatures and consequential damage within the cold cell. Here is the query of whether this kind
of thermostat will be installed in the block and evaluated via the TCS.2.

After activation, the DI-95 input will be automatically assigned on the CAN module 12.

Factory settings: Off

The following parameters are applicable for querying via bus:
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Register | Bit | 2! Designation Meaning RSy
code value
162 0 105 Safety thermostat TRUE = block temperature, read
block safety thermostat triggered 1

10.2.9 Flap start time seconds

Adjustable time window from start of the flap from the end position until leaving the limit switch. If this
time is exceeded, the TCS.2 generates a fault message (... no start ..., K11, K12, K13, K14). See
also chapter 12.5 Flap messages — Fault code K....

Can be edited from ...to: 5...20s
Factory settings: 15s
10.2.10 Flap runtime seconds

Adjustable time window from leaving the start limit switch until reaching the target limit switch. If this
time is exceeded, the TCS.2 generates a fault message (... Lz-runtime error ..., KO3, K04, K06, KO7).
See also chapter 12.5 Flap messages — Fault code K....

Can be edited from ...to: 60 ... 300 s
Factory settings: 240 s
10.2.11 Flap end time seconds

Adjustable time window from reaching the target limit switch until end position. If this time is
exceeded, the TCS.2 generates a fault message (... no start ..., KO5, K08). See also chapter 12.5
Flap messages — Fault code K...

Can be edited from ...to: 5...20s
Factory settings: 10s
10.2.12 External emergency stop

Monitoring an external emergency stop signal. After activation, the DI-96 input will be automatically
assigned on the CAN module 12. Input= true = -> OK, input = false -> emergency stop activated.

Factory settings: Off

The following parameters are applicable for querying via bus:
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Register | Bit Fault Designation Meaning Register
code value
TRUE = OK read
141 14 S04 Emergency stop FALSE = emergency stop
. 16384
triggered
10.2.13 Room sensor

Display whether a temperature sensor is installed in the room to be cooled and is connected to the

TCS.2
The room sensor at basic device Al-1 is selected. See also chapter 4.3.3 Analog IN basic device.

10.2.14 Cell sensor

Display whether a temperature sensor is installed in the cell and is connected to the TCS.2. The cell
sensor at basic device Al-4 is selected. See also chapter 4.3.3 Analog IN basic device.
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10.3 Adjustments in Device settings - Control
10.3.1 Defrosting, draining time and pre-cooling

The type of control selected here relates to two signals. On the one hand, the “request defrosting”
and on the other the “request draining and pre-cooling time”

See chapter 4.2.16 “Control Defrosting, draining time and pre-cooling”

Selecting the reset button or reset external input for 10s cancels the defrosting program

k=

sequence.
: : : . . Register
Register | Bit Designation Meaning
value
, . write
3 1 Defrosting TRUE = defrosting process started 5
- L TRUE = draining pre-cooling time write
3 2 Draining pre-cooling time started 4
: : , read
158 0 Defrosting ON TRUE = defrosting active 1
Draining pre-cooling time | TRUE = draining pre-cooling time read
158 1 .
ON active 2

10.3.2 Fans OFF (feedback standstill fans)

To prevent damage to the flaps of an insulated cooler, it must be ensured that hte fans are at a
standstill while the flaps are opening or closing. As the fans are sometimes controlled directly — and
not via the TCS.2, this information must be forwarded from externally to the TCS.2. The following
three options exist for this:

- Internal (fans are controlled via the TCS) < standard

- Viaterminal (information via digital input (DI-6 "RM fans off")

- Via bus (information from higher level building control system)

For the selection of the respective option, see chapter 4.2.17 “Control fans off”
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The following parameters exist for communication via bus:

Register | Bit Designation Meaning RegIsler
value
Feedback external fans N _ write
3 3 OFE TRUE = fans are off (standstill) 16
e . read
158 12 Notification fans OFF TRUE = fans are off (standstill) 4096

10.3.3 Standby

A condition for activating the standby mode is that the device is switched off (see chapter 10.6.2
“Functional diagram standby”).

When switched off, all flaps are closed. The device is not immediately ready for operation. If the
standby function is now requested, the defrosting flap(s) open. The insulated cooler is now
immediately ready for operation, if a "cool" request is present.

For the selection of the options for control, see chapter 4.2.18 “Control standby”

The following parameters exist for communication via bus:

Register | Bit Designation Meaning Register
value
3 0 Standby TRUE = activate standby er'te
- read
158 13 Standby active TRUE = standby was requested 8102
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10.4 Adjustments in Main menu => Additional functions = Insulated cooler

The Insulated cooler sub-menu is available for adaptations in the mode of operation. It is protected
with the user parameter password [see also chapter 2.4.3 “User parameter password (editable)”].

Image 176

E\/

Image 177

ADDITIONAL FLNCTIONS

ACTUAL VALLES

SETPQINTS

WET WMEMNIL

INSULATED COOLER |

I/0- DISPLAY / MANUAL

WECIUM FUNCTIONS

FORCING / CLEANING

STEP CONTROL |
COCLING TOWER MANAGER |

FREE COOLER

GLYCOL MONITORIMNG |

LOWY LOAD

ADDITIONAL FUNCTIO ‘
8 |
|

BLINDS CONTROLE

ATR COOLER |
|

|

|

| TREND

|

| COLNTER NETWORK TP |

| ALARMS TIME/DATE |
DELETE PASSWORD SI/IVP @ @

Image 178

&=

INSULATED COOLER-MEMNLE

10.4.1 | Current threshold darnpers | 4 | | Cell ternperature max, | 40 °C
10.4.2 p— |Tray heater | 2 | | Fan fixed speed | 0%
10.4.3 | Coil heater | 1 | | Dri p-off /Pre-cooling rpm | 20%
10.4.4 | Fans, Run-on tirme | 55 | | Rat, Fev. Drip-chf/Pre--:c-nIing| OFF |
10.4.5 q | rax, Defrosting time |144IJ min| |Timetat-|e defrosting | CFF |
10.4.6 |max. Drip-off tirmne | 0 min |
10.4.7 q | max. Pre-cooling tirme | 60 rin |

i ,'c:
10.4.8 |Door alarrn del ay | 600 = | EING @ @ .

10.4.9
10.4.10
10.4.11
< 10.4.12
< 10.4.13

w

Greyed-out functions are not activated or selected in Display settings.
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10.4.1 Current threshold flaps

The total number of configured flaps is displayed. Selecting the blue “Current threshold flaps” button

takes you to the following sub-menu (Image 179):

Image 179

A current threshold (switch-off threshold) can be INS_PH - ELECTRICITY THRESHOLDS - DAMPER

stored here for each flap. Reaching this current is

Current thresh, DefDal

-
Fa
B2

defined by the TCS.2 as limit stop. The higher the

Current thresh, DefDa2

-
Fa
=

threshold is set, the greater the adaptation pressure

Current thresh, AmDal

-

Current thresh, AmDaz

2 oy

dependent on the size and weight of the respective

Current thresh, RecDal

|
|
|
at the respective end position. This value is I
|

Current thresh, RecDaz

flap.

Can be edited from ...to: 05...25A

Factory settings: 1.2A

10.4.2 Tank heating

The number of configured tank heating stages is displayed. Selecting the blue “Tank heating” button

takes you to the following sub-menu (Image 180).

Image 180
@ TRAY HEATER MENU
o) | Tray heating rods 1
| Tray heater | 1] 2]
® | Tray defr. temperature | 40 °oC |
@ | Tray defr. temp. Hysteresis | 10 °dt |
® | Tray heaters error tresh. | 30 °C |
@ | Tray heater error time sec. | 300 s |
o | Current threshold tray heater | |

Tray 1 27 22| Tray 3 29 o)
O Tray 2 o2 Tray 4 26°C|[rs= 0 %

/] [
o) e

@ Tank heating elements
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Status display of tank heating elements in the insulating or penthouse coolers, which are
monitored, controlled and regulated by the TCS.2.

White background - switched off
Green background - switched on

Tank heatings

Status display of tank heating levels that are controlled by the TCS.2.

White background - switched off

Green background - switched on

Tank defrosting temperature

A 2-point controller takes over the switching on and off of the tank heating elements. This
parameter is the upper deactivation point. If several tank heating elements are used for each
tank heating stage, the mean of all actual tank temperatures is formed internally, which leads

to the respective heating stage being switched off.

Can be edited from ...to: 10...80°C/°F

Factory settings: 40°C

Tank defrosting temperature hysteresis

The “tank defrosting temperature” ((3)) minus the hysteresis that can be edited here results in
the lower deactivation point of the 2-point controller. See following example:

Tank defrosting temperature: 40°C
Tank defrosting temperature hysteresis: 10°C

Activation point 2-point controller: 40°C
Deactivation point 2-point controller: 40 — 10°C = 30°C

N
N
o

o
(@]

Can be edited from ...to:

Factory settings: 10°C
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®

Threshold monitoring heating elements

If the temperature threshold set here is not achieved in the time set under point (6), a fault
message for the respective heating element will be generated.

Can be edited from ...to: 10 ... 100°C

Factory settings: 30°C

Warming time monitoring heating elements seconds

If the temperature set under point (5) is not achieved in the time set, a fault message for the
respective heating element will be internally generated.

Can be edited from ...to: 120 ... 600 s

Factory settings: 300 s

Current threshold tank heating

Adjustment option only present if current of the tank heating is recorded via a transformer (see
also chapter 10.4 “Adjustments in Main menu - Additional functions - Insulated cooler”). If
this is the case, a current threshold can be set here for each heating element/heating element
group. If this is exceeded, the TCS.2 generates a fault message.

Can be edited from ...to: 0.0...150A
Factory settings: 1.0A

Status message insulated cooler

See chapter 10.5.1 “Status messages”.

Tank temperatures

Current measured temperature value of the tank at the respective heating element

Manual operation electrical defrosting

Option to manually switch the electric block and tank heating elements on/off
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10.4.3 Block heating

The number of configured block heating stages is displayed. Selecting the blue “Block heating” button
takes you to the following sub-menu:

Image 181

COIL HEATER. MENL

Coil heater

Coil defr. temperature T2

|
|
Coil defr. termp. Hysteresis T2 |
|
|

Core tube, defrost temp. T1

|
|
|
| Core tube, differential temp. T1
|
|

Current threshold coil heater

Coil sensors T2 1 -11°C
(J Coil sensors TZ 2 re= 20 %

@ Block heatings
Status display of the installed block heatings, which are monitored, controlled and regulated.
White background - switched off
Green background - switched on

@ Block defrosting temperature T2

A 2-point controller takes over the switching on and off of the electrical block heating. This
parameter is the upper deactivation threshold.

Can be edited from ...to: 10.0 ... 50.0°C/ °F

Factory settings: 20.0 °C
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@ Block defrosting temperature hysteresis T2

The “Block defrosting temperature T2” ((2)) minus the hysteresis that can be edited here results
in the lower deactivation point of the 2-point controller. See following example:

Tank defrosting temperature: 20°C
Tank defrosting temperature hysteresis: 5°C

Activation point 2-point controller: 20°C
Deactivation point 2-point controller: 20 -5°C = 15°C

Can be edited from ...to: 1.0...10.0°C

Factory settings: 5.0°C

@ Core tube differential temperature T1

This condition for the start of defrosting is activated if a “fan run-on time” > Os is set. See chapter
10.4.4 “Fans run-on time”. In the time set here, the core tube sensor expects the temperature

drop set here. This measurement allows it to be ensured that no liquid refrigerant remains in
the core tube. If the differential is reached, the defrosting is initiated. If the set temperature
differential in the run-on time is not reached, the TCS gives a fault message “I11 Defrosting
blocked”. See chapter 12.3 “
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Insulated cooler messages — Fault code I”.

Can be edited from ...to: 1.0 ... 20.0°C

Factory settings: 10.0°C

@ Core tube defrosting temperature T1

If the temperature threshold set here is reached, or the set defrosting time (10.4.5) has
elapsed, the defrosting phase is ended.

Can be edited from ...to: 1.0 ... 30.0°C

Factory settings: 20.0°C

(6) Current threshold block heating

If the temperature set under point (5) is not achieved in the time set, a fault message for the
respective heating element will be internally generated.

INS_PH-ELECTRICITY THRESHOLDS-COIL HEATER

Current threshold coil heater 1 204

Current threshold coil heater 2 20 A

Current threshold coil heater 3

Current threshold coil heater 4

Current threshold coil heater S

Current threshold coil heater &

Current threshold coil heater 7

Current threshold coil heater &

&=

Can be edited from ...to: 0.0...200s

Factory settings: 20s

@ Status display defrosting

See chapter 10.5.1 “Status messages”.
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Manual operation electrical defrosting

Option to manually switch the electric block heating elements on/off

10.4.4 Fans run-on time

The fan run-on time is a condition for the start of defrosting, if a run-on time > Os is set. In the
time set here, the core tube sensor T1 (see 10.4.3 (5)) expects a temperature drop set in 10.4.3
@. The run-on time should ensure that no liquid refrigerant remains in the core tube. If the
run-on time is finished and the differential temperature is reached, the defrosting is initiated. If
the set temperature differential in the run-on time is not reached, the TCS gives a fault message
“I11 Defrosting blocked”. See chapter 12.3 “
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Insulated cooler messages — Fault code I”.

Can be edited from ...to: 0...1800s

Factory settings: Os

10.4.5 Maximum defrosting time

There are three options to determine the length of the defrosting process for the heat exchanger (see
also chapter 10.6.1 “Functional diagram defrosting”):

- Activating the draining/pre-cooling time via DI-3 or bus (Register 3 Bit 2)
- adefined block temperature is reached

- the maximum defrosting time editable under this menu item has elapsed

However, for safety reasons, the last option “Maximum defrosting time” restricts all variants
to a maximum duration of the defrosting process. For this reason, this time should be set
appropriately high when using the first two variants.

k=%

When using the option “Schedule defrosting”, this parameter determines the duration of the
defrosting time (see also chapter 10.4.13).

During the defrosting time, the fans run to ensure even distribution of the heat to the set
“defrosting/precooling speed” (see also chapter 10.4.11 “Defrosting/precooling speed”).

Can be edited from ...to: 0 ... 1440 min
Factory settings: 1440 min
Status symbol: (J

Y, Selecting the reset button or reset external input for 10s cancels the defrosting program
5 sequence.
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10.4.6 Draining time

Defines the time after the defrosting process, in which the melt water from the heat exchanger should
drain. This must have elapsed before the pre-cooling time can begin. During this process, the fans
are stopped.

Can be edited from ...to: 0...60 min
Factory settings: 0 min
Status symbol; : (J - blinking

See also chapter 10.6.1 Functional diagram defrosting.

10.4.7 Precooling time

Defines the time during which the internal space heated by the defrosting process is precooled to
“cool room temperature”. Once this time has elapsed, the defrosting flap(s) must open again and the
system must return to regular cooling operation.

Can be edited from ...to: 0...60 min
Factory settings: 60 min

- JoAfe
Status symbol: e

See also chapter 10.6.1 Functional diagram defrosting.
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10.4.8 Delay door alarm

Adjustable duration in which the access door(s) can be opened when running, without the alarm
message being generated.

Can be edited from ...to: 10 ... 3600 s

Factory settings: 600 s

The following requests via bus are possible:

Register | Bit Fault Designation Meaning Register

code value

161 14 107 Access door 1 alarm TRUE = access door 1 has been read
open for too long 16384

161 15 107 Access door 2 alarm TRUE = access door 2 has been read
open for too long 32768

158 10 108 Access door 1 open | TRUE = access door 1 is open ;%2(1

. read

158 11 108 Access door 2 open | TRUE = access door 2 is open 2048
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10.4.9 Cell temperature maximum

If the temperature set in the cool cell is exceeded, all heating elements controlled via the TCS are
switched off and the following fault message is output: "I01 — overtemperature cell".

This menu item can only be selected if a cell sensor at analog input 4 (Al-4) has been selected (see
also chapter 4.3.3 “Analog IN basic device”).

Can be edited from ...to: 40 ...70°C

Factory settings: 40 °C

The following requests via bus are possible:

Register | Bit Fault Designation Meaning Register
code value
162 2 101 Overtemperature TRUE = cell temperature too read
cell high 4

10.4.10 Fan fixed speed

Adjustable speed in percent for the normal cooling mode, related to the maximum speed (see also
fan settings, chapter 4.4.4 “Maximum speed in %”).

If the user wishes to use this function, the speed setpoint source (slave setpoint) must be set
to “internal” in advance (see also chapter 4.2.5 “Control slave setpoint”).

Can be edited from ...to: 10... 100 %

Factory settings: 70 %

10.4.11 Defrosting/precooling speed
Adjustable speed in percent for the defrosting and precooling process, related to the maximum
speed. A slight air circulation accelerates the respective process and distributes the warmth/coldness
evenly in the cooling cell.

See also chapter 10.6.1 Functional diagram defrosting.

Can be edited from ...to: 10... 60 %

Factory settings: 20 %
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10.4.12 RDR (Reverse direction of rotation) defrosting/precooling speed

Determines whether the normal direction of rotation of the fans will be reversed during the defrosting
and precooling time. Depending on the design of the fans, this can ensure a better circulation.

Factory settings:

OFF

10.4.13 Schedule defrosting

In addition to the options to start the defrosting manually (via terminal or bus), there is also the option
of automatic defrosting according to schedule. A maximum of 4 times per day can be set for this (see

Image 182).

Factory settings:

Time 1 - 4 switch
ON/OFF

OFF

Image 182

TIMETABLE FOR DEFROSTIMNG

|Or|./CrFf|| Timetabl e || hour ‘minuta || active ‘
| om || Time 1 || 4 h H Dmin|| ‘
| on || Time 2 ||13h HSDmin” ‘
Lo || Time 2 | I
Lo || Time ¢ | I I

13:45:47
_ =

Display green >
defrosting time
“X” active
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10.5 Insulated cooler view

From the main menu, the insulated cooler menu and various other sub-menus, the Insulated cooler
view can be reached directly by pressing the monitor button (see Image 183). The user can observe
all relevant conditions and status messages of the insulated cooler from here.

Display remaining running
time (defrosting, draining

and pre-cooling time)

N\
Status external air flap 1 /

cur. power consumption *
- Chap. 10.5.3

J

7

Insulated cooler

Image 183

status - chap.

7

Core tube sensors
(> Chap. 10.4.3

7

Block temperature
\. y,

INSULATED CODLER-WIEWY

N
Block heating 1 **

+ Display

L - Chap. 10.5.2 )

~N
Flap manual

operation

—

SOIPISSISHISPISS)

| Room ternperat, -2 °C

[rs= 70%

Temperature in
refrigeration room *

[ Fan speed in % ]

* only displayed when activated in Device settings

Status defrosting flap 1 /
cur. power consumption
- Chap. 10.5.3

-
Tank heating 1 + 2
** + current

L temperature *

4 i N
Block heating 2 **
+ Display
*
kBlock temperature )

T~ .

Temperature cooling
cell *

* symbol with black border = switched off; symbol with green fill > switched on
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10.5.1 Status messages

The following messages are used both in the "Insulated cooler view" and also in various sub-menus
to present the current operating status of the cooling cells:

%:%:6 Cooling operation (normal cooling)

N\F

AR Pre-cooling time active — see chapter 10.4.7
blinking

(_) Defrosting active — see chapter 10.4.5

(J Draining time active — see chapter 10.4.6
blinking

(!) Device is switched off (no release via DI-1 / BUS) — see chapter 4.2.1
O Flaps travelling to basic position

o EMERGENCY STOP was actuated externally — see chapter 10.2.12

@ Standby active — see chapter 10.3.3

® Defrosting via schedule active — see chapter 10.4.13
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10.5.2 Flap manual operation

Selecting the hand symbol in the "Insulated cooler view" (Image 184) takes you to the manual
operating level for the flaps (Image 185).

Image 184

THSLULATED COOLER-VIEW

[ Roomn temperat, -2 °C |[rs= 0%

T

Status display /
blinking red > fault Switch / AUTO / manual

Buttons for
inching mode

Image 185

MANUSL TIPERATION DEFROST D' APER

DSED efrost damper 1 CPEN
- ~\ Actual
Travelling to |4 ‘ o Thrasheld i) } }l
| end position =
CLOSED Defrost damper 2 CPEM
— |44 e SIS e
Display of last ,
two fault — k16 Defrost damper 1, collective fault
messages k16 Defrost darmper 2, collective fault
\_ ) Fans rotation speed 0.0 %
Fans Auto/Hand STOP . @ %
Jump to "Manual Next page: "Manual
operation fans" operation external air
flaps" ...

The lock symbol signals whether manual mode is unlocked or locked for the flaps.
If fans are in operation, moving the flaps is not permitted.

Status display — see chapter 10.5.1 “Status messages”
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10.5.3 Flaps status

The following graphics are used to visualise the position / status of the flaps:

| l Flap closed

t I l Flap is closing
LY

B s

10.6 Insulated cooler attachments
10.6.1 Functional diagram defrosting

Schematic representation of a defrosting process (see Image 186).

10.6.2 Functional diagram standby

Schematic representation from "OFF" and "Standby" status (see Image 187).
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Kihlen Abtauung Abtropfzeit Vorkihlzeit Kihlen
Abtauung cool defrosting drip off time pre coaling time cool
dEfrO St tNach\auizeit
.Vent.. p tMbtauung > < tMbtmpf > < tVorkuhI -
t overrur t defrost h t dripp off " t pre cooling "
time fan
DI-2 / BUS !
Anforderung Abtauung
external defrost release
Abtropf / Vorkihlzeit
drip / pre-cooling time
@ DI_3/ BUS ® tdefrost max
@ T, reached 0
<
B
Abtauklappe/n 10s
defrost flap <>
Zu
closed 10s
auf <>
open
AuRenluftklappe/n* 105
ambient air flap*
i\ggz—d
. 1
Wannenheizung
tray heater
0
1
Blockheizung
coil heater
0
max

Drehzahl Vent.
speed fans Lo[\;r Y e | I




Image 187

Stand by

_DI1/BUS
Freigabe extern
external release

DI-5 / BUS
Stand by

Abtauklappe/n
defrost flap

AuBenluftklappe/n*
ambient air flap*

Drehzahl Vent.
speed fans

auf
open

zu
closed
auf

open

zu
closed

Kihlen
cool

AUS Stand by Kahlen
off cool

10s
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11. COOLING TOWER MANAGER

11.1 Adjustments in Device settings

11.1.1 Function activate cooling tower manager

Image 188 Image 189

DEVICE SETTINGS HEAT EXCHANGER SYSTEM

HEAT EXCHAMGER SYSTEM

Dry cooler adiabatic pads
two circuits, separate control

|

| DEVICE SETTINGS | ADDITIONAL FUNCTRY
| I/0-SETTINGS
|

|

|

|
|
FANS |
|
|

AT
| Double block cooler W-shape single rovL)

| LOAD FACTORY SETTINGS

|
I | SAVE / LOAD DEVICE SETTINGS

| |
|

I
@ @l

BMZ BUS SYSTHEM SI/IMP
v} This setting requires the manufacturer's password. Please contact thermofin GmbH
B Germany.
Image 190

HEAT EXCHANGER.

4 Condenser adiabatic pads 2

| Double block cooler W-shape single row |

| Cooling tower rmanager | OFF

In the selection of the heat system, it is determined whether the TCS functions as a cooling tower
manager (several slave devices controlled) or takes over control and regulation for one device and
its fans as standard. See also chapter 11.2 "Adjustments in Main menu - Additional functions -
Cooling tower manager".
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11.1.2 > Additional functions 2 Cooling tower slaves

Image 191 Image 192

ADDITIONAL FLNCTIONS

HEAT EXCHANGER SYSTEM
| ADDITICNAL FUNCTIO

WET SETTINGS |
RESET COLINTER

INSULATED COOLER

DEVICE SETTINGS
I/O-SETTINGS

|

| |
| |
| FANS ||
| |
| |

2

REFRIGERANT

|

| |
| | | cooLnG TowER sLav
| FREE COOLER |

| |

| |

GLYCOL MONITORIM

LOW LOAD AIR COOLER

BMS BUS SYSTEM SL/IMP BLINDS CONTROLE

e

This menu item can only be selected after
selecting "Cooling tower manager" in the
heating system selection (11.1.1) (with a
blue background, see Image 40).

Image 193 N\

COOLING TOWER DEVICES SETTINGS

|Coo|ing tower slave 1 i active | |Cno|ing tower slave 7 ‘inactive|

k%

Individual devices can be deselected
and selected.

|Cnnling tower slave | active | |Cnnling tower slave & ‘inactive|
|Coo|ing tawer slave 3 | active | |Cno|ing tower slave 9 ‘inactive|
| Cooling tower slave 4 | active | | Cooling tower slave 10 ‘inac:ti ve|
| Cooling tower slave 5 ||nact| va| | Coaling tower slave 11 ‘lnactl ve|
| Cooling tower slave 6 |inac:ti va| | Cooling tower slave 12 ‘inac:ti ve|

|S|ave nurnber of devices | 4 @ .:

[ Number of devices to be controlled by ]

the master TCS.
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11.2 Adjustments in Main menu - Additional functions = Cooling tower manager

Image 194 Image 195

ADDITIONAL FUNCTIONS

ACTUAL WVALUES

| |
| 1/0- DISPLAY / MANUAL | | ADDITIONAL FUNCTIO f
| TREND ||
| |
| |
| |

SETPOINTS |

WET MENU || msuLatED cooler |
MEDIUM FUNCTIONS STEP CONTROL

|

| | |
| FORCING / CLEANING | [COOLING TOWER MANA

| FREE COOLER 1HERE= MONHORIN%
| |

| |

2

COUNTER NETWORK TP | Lo LOAD AIR COOLER

BLINDS CONTROLE

ALARMS TIME/DATE

DELETE PASSWORD SI/IMP @ @

|
@

This menu item can only be selected after
selecting "Cooling tower manager" in the
heating system selection (11.1.1) (with a
blue background, see Image 40).

k%

Manual
ON/OFF

Slave operating
message
n>3%

COLTM 'S TOWER MAMNA

Status slave
“enable”

- ~N Slave 1 U ion ‘ Fault | 7z o | o % Reset ‘
Slave locked via w1 o | 0 % | Remmt ‘
bus
B ‘Slave 3 ‘ D‘ ‘ Fault | 7l °C | 54 Reset ‘
\_ ) ON| Operation ‘ Fault 280 °C | 55 % || Reset ‘
( D Slave & ‘ H e | Operation
Slave fault
message ‘Slave i ‘ H oM | Qperati ol Fault
Rot, speed circuit 1 Afﬁl Y

Outlet temperature / Slave fan speed Slave external
condensing temp. reset
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11.3 Communication parameters for modbus slave devices

The modbus master communication parameters at the TCS (terminal X2.22-24) cannot be changed.
For this reason, all modbus slave devices (TCS) must be parametrised with the following values:

Slave KI. X2.22-24

Slave KI. X2.22-24

TCS TCS
Slave 1 Slave 2
Image 197 Image 198
o MAMUNICATION

4] Modbus RTU > Kl Modbus RTU D
Kl Baudrate = 19200 baud ] <] Baudrste = 19200 baud ]
(] Parity = Even [» Kl Parity = Even >
| Slave nurnber 1 | | Stophits | 1 ‘ | Slave number | 2 ‘ | Stopbits | 1 |

a | | Start pararneters | i] ‘ | Drata |ength | ] ‘ |Start parameters | 0 |

|

| Data length |

|T|menut in sec. 30 |

|T\ meout in sec,

30‘

11.4 Master - slave management

See Image 199.

In this example, a ProfiNET gateway was used. Other modbus gateways can also be used (e.g.

BacNET IP ...)
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Slave-Units

fixed Modbus parameter

19200 baud
Parity = even

Data length=8

Stoppbits = 1

Startparameter = 0

Modbus RTU

250 Register [1]

250 Register [4]

D e o

Master — Slave Management

Control-Unit

modifiable
Modbus
parameter

Modbus RTU

250 Register [No.]

D o

Gateway

timeline

ProfiNET

(%) thermofin’

heat exchangers- Germany

BMS

(Building Management System)

Output datafield

byte 0 - 59
Register Byte
1 0-1
2 2-3
30 28-29

Input datafield byte
0-499
Register Byte
1 0-1
2 2-3
A98-
250

495

relevant datapoints:

- Register 28 Qutput (Byte 26-27) call Slave [No.]

- Register 248 Input (Byte 494-495) Confirmation
Slave [No.]

call Slave [No.]

> Confirmation Slave [No.] \l
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11.5 Relevant modbus register for TCS Master - GLT communication

11.5.1 Locking individual slaves via bus

The following bits in register 130 must be used to lock individual slave devices via bus:

Register | Bit Designation Meaning Register value

0 Lock slave device 1 TRUE = slave 1 locked Write 1
1 Lock slave device 2 TRUE = slave 2 locked Write 2
2 Lock slave device 3 TRUE = slave 3 locked Write 4
3 Lock slave device 4 TRUE = slave 4 locked Write 8
4 Lock slave device 5 TRUE = slave 5 locked Write 16
5 Lock slave device 6 TRUE = slave 6 locked Write 32
6 Lock slave device 7 TRUE = slave 7 locked Write 64
7 Lock slave device 8 TRUE = slave 8 locked Write 128

* 8 Lock slave device 9 TRUE = slave 9 locked Write 256
9 Lock slave device 10 TRUE = slave 10 locked Write 512
10 Lock slave device 11 TRUE = slave 11 locked Write 1024
11 Lock slave device 12 TRUE = slave 12 locked Write 2048
12 Lock slave device 13 TRUE = slave 13 locked Write 4096
13 Lock slave device 14 TRUE = slave 14 locked Write 8192
14 Lock slave device 15 TRUE = slave 15 locked Write 16384
15 Lock slave device 16 TRUE = slave 16 locked Write 32768
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11.5.2 Sequence read/write data in master TCS

The cycle time per slave (read / write process) lasts approx. 18s.

k=%

Dataset complete OK

flag=1

Dataset complete OK
flag=0

Dataset complete OK | | L Dataset complete OK J_ -
flag=1 flag=0
Register Designation Value Register
value
Slave number: of cur. 1..
248 dataset [Number of slave devices] read
Dataset complete 1 = data fully loaded
249 (OK flag) 2 = data incomplete read

Operating instructions original version © thermofin GmbH




Operating instructions controller

10.03.2021 — Version 1.2

(%) thermofin’

heat exchangers-Germany

Series TCS.2 —
thermofin® control system 2nd generation

Page: 292/315

12. MESSAGES, WARNINGS AND ALARMS

All messages are categorised into the following areas:

Fault code Category Chapter
C... CAN module messages 12.1
F... (fan) Fan messages 12.2
H... Hybrid / pump messages 12.3
I ... Insulated cooler / PH cooler messages 12.3
K... Flap messages 12.5
M... Measured value messages 12.6
R... Roller messages 12.7
S... Signals external messages 12.8
V... Valve messages 12.9

k=%

Type: W = Warning, A = Alarm, see chapter 5.5 “Alarms”

Abbreviation Meaning

| > Flap current greater than current threshold
I < Flap current lower than current threshold
I=0K Current reached current threshold

LZ Runtime
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12.1 CAN module messages — Fault code C...

Fehler- | ¢ . MODBUS
code | < Error text Fault explanation Fault remedy Reg. | Bit
- check power supply to the extension
module
CAN module | Communication with the respective - check CAN !aus W|r_|ng 15?4
O w [Nr] CAN - 1/0 extension is interrupted. FEiE SIS bis
- check set CAN address (see also 156
device manual, chapter 5.1.13 “Set
CAN address”)
Attention! Normal controller functions are still
02 | W ! Max write maximum possible write operations available. A further trend recording is
PEEETS (9000) in b:\ drive exceeded not possible with this hardware. If
exceeded desired, replace the TCS.
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12.2 Fan messages — Fault code F...

Fehler- MODBUS
enier Error text Fault explanation Fault remedy -
code Reg. | Bit

- general fan or fan group fault,
which was reported via a digital
input. - check whether the signal is
- logically high (+24 V DC) = fan OK | reaching the input
- logically low (0 R20T11V) = fan - if yes — digital input faulty (please
fault contact the manufacturer) 142
FO1 |W* Fan/Group [Nr] - typically, these inputs are - if no — check the connected 143
connected to thermocontacts of thermocontact, motor protection
the fans/groups, motor protection | switch or other
switch H1 or fault signalling - check sensor line / wiring
outputs of frequency inverters - check terminal points
(see also chapter 5.4.1 Fan
operating data / status)
- general fan fault, which was
reported via the bus
- a more detailed fault description |- please follow the instructions in 168
FO2 |W* Fan [Nr] can be found in the sub-menu the more detailed fault description 169
“MODBUS fan status” from the MODBUS fan status
- see also chapter 5.4.1 Fan
operating data / status
. . - check whether all
- at least one phase failed (with 3~ check whether a SRS
e phases are present at the device
FO3 | W* Phase failure . . - replace faulty fuses 130 | O
- mains undervoltage with 1~ . R
. - eliminate cause of short circuit
devices
(faulty fan ...)
- faulty motor winding - check wiring
" - cable crushed - check terminal points 1 1
Foa W (Slfellle) I s || faulty cable sheath on housing - replace fan (please contact the 30
- water ingress in housing manufacturer)
- ambient temperature too high i foI.Iow operating ar?d.
Overheated power |- ball bearings are tight environmental conditions of the
FO5 |WwW* e P . 2 : manufacturer 130 | 2
amplifier - rotor imbalanced . .
. . . - improve cooling
- electronics housing dirty .
- manual reset required
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- internal communication fault - switch off mains voltage
FO6 | W* | Communication error | between the microcontrollers in - service 130 | 3
the fan - switch on again
o . - general fan fault sent via
FO7 |W Fan collective fault - observe further status messages | 130 | 4
MODBUS
- follow operating and
. . environmental conditions of the
- ambient temperature too high
. . manufacturer
Pl SO after eliminating causes, allow
FO8 |W*| Engine overheated |- rotorimbalanced & ! 130 | 5
motor to cool down
- rotor blocked .
. - lower ambient temperature
- electronics faulty . .
- correct operating point
- manual reset required
- switch off mains voltage
- a speed or position detection - service
FO9 | W* | Hall sensor defective |that is necessary for the EC fanis |- switch on again 130 | 6
missing or faulty. - replace fan (please contact the
manufacturer)
- switch off, establish and confirm
absence of voltage
- fan blades iced up - eliminate cause of motor
F10 |WwW* Motor blocked - other dirt is preventing the fan blockage 130 | 7
from starting up - check fan blades for possible
faults
- balance rotor
I . . - check set parameter
F11 | W?* | Limit speed exceeded | - fixed maximum speed exceeded .. 130 | 8
- reparametrise if necessary
- the actual motor current or the - reduce volume flow
Overcurrent/overload current calculated over time is too | - reduce speed
F12 |W* " high - clean rotor 130 | 9
peak, I°T . L A
- if a set limit is exceeded, the - replace faulty bearing if
system is switched off necessary
« | Calibration err. rotor T .
F13 |W - faulty initialisation - an automatic restart occurs 130 | 10
pos. sensor
- the DC link voltage has exceeded
a setvalue - check power suppl
F14 |W* | DC link overvoltage |- input voltage too high . P Pp y 130 | 11
. . - increase ramp times
- braking too fast (regenerative
operation)
. - the DC link voltage has fallen - mains phase missin
F15 |W?* | DC link undervoltage & P & 130 | 12
below a set value - check power supply
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F16 |W* Line overvoltage - mains voltage too high - check set mains voltage 130 | 13
F17 |W?*| Line undervoltage |- mains voltage too low - check set mains voltage 130 | 14
Communication - no communication possible - check communication bus wiring
F18 |W* . P - check terminal points 130 | 15
interrupted between TCS.2 and fan
- check power supply of fan
- collective fault message of a slave L
. . - check bus wiring
device, where there is a fault - check power supply to slave
F19 |wW* Slave [Nr] fault message present or the device P PRl 247 | 0-5
communication is disrupted / . .
. - eliminate fault(s) on slave device
interrupted.
- check whether the signal is
hing the i
- fan [no] / group was switched off rc?ac ng t. (? mput
. ) - if yes — digital input faulty (please
Rep. switch IR contact the manufacturer) 8
F20 |w* o - logically high (+24 V DC) = repair | 143 | bis
fan/group [Nr] . . - if no — check the connected
switch switched on o S 11
. . . repair switch / auxiliary contact or
- logically low = repair switch off)
other
- check terminal points
- Service life of ball bearing
F21 A | Switch-off service life | exceeded. Abnormal operating - Replace fan 131| O
condition. Risk of machine damage

Operating instructions original version © thermofin GmbH




- . Operating instructions controller 10.03.2021 - Version 1.2
@/) thermofin .
heat exchangers-Germany . Series TCS.2 — . Page: 297/315
thermofin® control system 2nd generation '

12.3 Hybrid / pump messages — Fault code H...

Operating instructions original version © thermofin GmbH




Operating instructions controller 10.03.2021 — Version 1.2

%) thermofin Series TCS.2 -

heat exch -Gi .
o enaer b thermofin® control system 2nd generation Page: 298/315

Operating instructions original version © thermofin GmbH



(%) thermofin’

heat exchangers-Germany

Operating instructions controller

10.03.2021 — Version 1.2

Series TCS.2 —

thermofin® control system 2nd generation

Page: 299/315

12.4 Insulated cooler messages — Fault code |

Fehler- MODBUS
enier E Error text Fault explanation Fault remedy .
code Reg. | Bit

The maximum cell temperature set in
Over the insulated cooler menu was
01 Y P e——— exc.eeded. All electr. heating units are | Check c.ontrol /.regulatlon of the 162 | 2
cell switched off. Flaps not | defrosting heating.
tight --> warm external air flowing into
the cell.
T (e The parametrised threshpld - check supplly line for cable brealf 0
temperature at the heating element - check heating element, replace if .
102 W | rod [Nr] Fault . . 161 | bis
T was not reached in the set time (see necessary 3
tank heating menu). - check heating element fuse(s)
Tray h heck I lati fth
103 ray heater One of more tank heating units faulty. Chec c.ontro /.regu ation ofthe 161 | 12
[Nr] Fault defrosting heating.
il h heck I lati fth
104 Coil heater One of more block heating units faulty. Chec c.ontro /.regu ation ofthe 161 | 13
[Nr] Fault defrosting heating.
Block h h
Coil heater, LS [ES CERIE) O T RIS Check block heating sensors for proper
value set on the safety thermostat. . .
105 temperature . . function, check heating contactor for 158 | 10
limiter Electr. block heating units are roper function
switched off (if controlled via TCS). prop '
Cell Internal cell temperature has
’ exceeded the temperature set on the | Check control / regulation of the
106 temperature . . . 158 | 12
. safety thermostat. All electr. heating defrosting heating.
limiter . .
units are switched off.
Access door | Access door open, door sensor faulty | Close door, replace sensor or 14
107 . . 161
[Nr] alarm | or cable break. investigate cable break. 15
Access door 10
i . . 1
108 N Goeies Access door is open Close access door 58 1
Tray heater | The parametrised heating element : EEZEE :::Z?ilz llgli:;;:tz’lee tl);c(:ezl?f 0
109 rod [Nr] Fault | threshold temperature was not g »Tep 161 | bis
C reached (see tank heating menu) necessary 3
' - check heating element fuse(s)
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12.5 Flap messages — Fault code K...

Fehler- MODBUS
enier E Error text Fault explanation Fault remedy .
code Reg. | Bit

- fault when closing defrosting flap - flap / drive sluggish
Flap [Nr] [no] - frame iced over 169
closing, stop | - flap blocked - end position sensor faulty .
K01 . . . _— bis | O
by - switched off due to exceeding - check end position sensor, eliminate 175
overcurrent | current threshold flap blockage
- no flap end position detected - check current threshold
- fault when opening defrosting flap - flap / drive sluggish
Flap [Nr] | [no] - frame iced over 169
opening, stop | - flap blocked - end position sensor faulty .
K02 . . . . bis 1
by - switched off due to exceeding - check end position sensor, eliminate 175
overcurrent | current threshold flap blockage
- no flap end position detected - check current threshold
Flap [Nr] - fault when closing defrosting flap
closing, RT [no] . . - flap drive faulty 16.9
K03 - runtime between the end positions bis 2
fault, current - replace flap motor
oK exceeded 175
- power consumption OK
Flap [Nr] - fault when closing defrosting flap - motor faulty
closipn RT [no] - cable break motor supply line 169
K04 fault cﬁlrrent - runtime between the end positions - check motor for proper function and | bis 3
! < exceeded investigate lines for cable break if 175
- circuit interrupted (no current flow) | necessary
- fault when closing defrosting flap
[no] . .
FIa.p[Nr] S no mechanical connection between 169
closing, RT . motor and flap .
K05 value (set current threshold) in closed . bis 4
fault, stop . . - check flap mechanics (screws, bolts,
e state (limit switch actuated) A 175
finish . . o bearings, etc.)
- motor in end position — no switching
off by TCS
Flap [Nr] - fault when opening defrosting flap
. [no] . 169
RT -flap d fault
K06 opening, - runtime between the end positions ap drivetautty bis | 5
fault, current - replace flap motor
oK exceeded 175
- power consumption OK
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Flap [Nr] - fault when opening defrosting flap - motor faulty
o enF:n RT [no] - cable break motor supply line 169
K07 P & - runtime between the end positions - check motor for proper function and | bis 6
fault, current . . . .
< exceeded investigate lines for cable break if 175
- circuit interrupted (no current flow) | necessary
- fault when opening defrosting flap
Flap [Nr] ] - no mechanical connection between
opening. RT | motor current does not reach end motor and fla 169
K08 P & value (set current threshold) in open P . bis | 7
fault, stop L . - check flap mechanics (screws, bolts,
e state (limit switch actuated) . 175
finish . . L bearings, etc.)
- motor in end position — no switching
off by TCS
- fault when closing defrosting flap
[no]
FI N
cloiia[ :1]0 ~ 00 Eoses, (DU M0 (sl - check flap mechanics (screws, bolts 169
K09 . cug;rent connection between motor and flap bearines :tc ) ! ! bis | 8
oK - flap therefore remains in OPEN S 175
position
- power consumption OK
. . - motor faulty
Flap [N - fault wh I f fl
cloiir;[ :110 [nz? Sebsnleesleleticstnzlice - cable break motor supply line 169
K10 . . . - check motor for proper function and | bis | 9
start, current | - flap remains in OPEN position . . . .
L investigate lines for cable break if 175
< - circuit interrupted (no current flow)
necessary
- fault when closing defrosting flap
Fl N
NI 169
closing, no . . . . .
K11 S — flap remains in OPEN position - flap tight --> check mechanics bis | 10
! S - switched off due to exceeding 175
current threshold
- fault when opening defrosting flap
[no]
Fl N
o eanF:n[ rio PG S LI Nl check flap mechanics (screws, bolts Li
K12 stz?rt cugr,rent connection between motor and flap bearings :tc ) ! ’ bis | 11
IOK - flap therefore remains in CLOSED e 175
position
- power consumption OK
. . - motor faulty
Flap [N - fault wh defrosting fl
o eanﬁn[ rr]10 [nz? WHEN opentng Getrosting tap - cable break motor supply line 169
K13 P & .. " - check motor for proper function and | bis | 12
start, current | - flap remains in CLOSED position . . . .
L investigate lines for cable break if 175
< - circuit interrupted (no current flow)
necessary
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- fault when opening defrosting flap
o FLanF:rE Nrio [no] 169
K14 P & - flap remains in CLOSED position - flap tight --> check mechanics bis | 13
start, current ) .
S - switched off due to exceeding 175
current threshold
FI N th 1
ap [ r]-bo - flap OPEN and CLOSED feedback - initiator(s) faulty, loose objects in the 6.9
K15 end switch resent simultaneousl| refrigeration cell ol | o
closed P V- & 175
Defrost
damper [Nr], | - general fault message of the - more detailed information under 158
K16 . . “ . 75
collective | defrosting flap(s) flap status 159
fault
Ambient air
damper [Nr], | - general fault message of the external |- more detailed information under 159 | 11
K17 . . “ ”
collective | air flap(s) flap status 160 | 1
fault
K18 Recirc air
damper [Nr], 7
K18 collective 160 13
fault
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12.6 Measured value messages — Fault code M...

Fehler- | + : MODBUS
< Error text Fault explanation Fault remedy -
code Reg. | Bit
- sensor line interrupted / check wiring
- the signal at the analog input does - check terminal points
Pressure not correspond to a suitable pressure |- check_configuration .of the respective 0
MO1 | A | sensor [Nf] senspr - _ analog input (see device manual, 150 | bis
wire break |~ resistance is significantly too high chapter 3.6.4) 3
- incorrect configuration of the analog | - replace pressure sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
does not correspond to a suitable - check configuration of the respective
Outlet sensor . .
Mo2 | A [Nr] wire outlgt senso'r - ' analog input (see device manual, 150 | 2 6
break - resistance is significantly too high chapter 3.6.4)
- incorrect configuration of the analog | - replace outlet sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
Ambient does not correspond to a suitable - check.configuration .of the respective
M03 | A | sensor wire exte.rnal sen.sor. ) . analog input (see device manual, 150 | 8
break - resistance is significantly too high chapter 3.6.4)
- incorrect configuration of the analog | - replace external sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line short circuited / check
- the resistance at the analog input wiring
does not correspond to a suitable - check terminal points
Ambient external sensor - check configuration of the respective
MO04 A | sensor short |- resistance at the input is significantly | analog input (see device manual, 150 | 9
circuit too low chapter 3.6.4)
- incorrect configuration of the analog | - replace external sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
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- the resistance at the analog input
does not correspond to a suitable inlet

- sensor line interrupted / check wiring
- check terminal points
- check configuration of the respective

Inlet sensor sensor analog input (see device manual 10
MO5 | W | [Nr] wire \ N . g 1P ’ 150
break - resistance is significantly too high chapter 3.6.4) 12
- incorrect configuration of the analog | - replace inlet sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
does not correspond to a suitable - check configuration of the respective
Room sensor | room sensor analog input (see device manual,
M6 | W | oS nsensor - . nalog input vice manu 150 | 14
wire break | - resistance is significantly too high chapter 3.6.4)
- incorrect configuration of the analog |- replace room sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line short circuited / check
. . wiring
- the resistance at the analog input . .
. - check terminal points
does not correspond to a suitable . . .
Room sensor | room sensor - check configuration of the respective
MO07 | W . . S analog input (see device manual, 150 | 15
short circuit | - resistance is significantly too low
. . . chapter 3.6.4)
- incorrect configuration of the analog
. . . - replace room sensor
input (jumper setting) .
- analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
Coil sensor does not correspond to a suitable - check configuration of the respective
. block sensor analog input (see device manual,
MO8 | W | [Nr]wire . R : g input ( 151 | 0
break - resistance is significantly too high chapter 3.6.4)

- incorrect configuration of the analog
input (jumper setting)

- replace block sensor
- analog input may be faulty, please
contact the manufacturer
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- sensor line short circuited / check
. . wiring
- the resistance at the analog input . .
- - check terminal points
. does not correspond to a suitable . . .
Coil sensor block sensor - check configuration of the respective
M09 | W [Nr] short . o analog input (see device manual, 151
A - resistance is significantly too low
circuit . . . chapter 3.6.4)
- incorrect configuration of the analog
. . . - replace block sensor
input (jumper setting) .
- analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
B does not correspond to a suitable tank |- check configuration of the respective
sensor analog input (see device manual,
M10 | W | sensor [Nr] \ S . g input ( 151
wire break |~ resistance is significantly too high chapter 3.6.4)
- incorrect configuration of the analog | - replace tank sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
- sensor line short circuited / check
. . wiring
- the resistance at the analog input . .
. - check terminal points
. does not correspond to a suitable tank . . .
Drip tray - check configuration of the respective
sensor . .
M11 | W | sensor [Nr] . L analog input (see device manual, 151
.~ |-resistance is significantly too low
short circuit . . . chapter 3.6.4)
- incorrect configuration of the analog
. . . - replace tank sensor
input (jumper setting) .
- analog input may be faulty, please
contact the manufacturer
- sensor line interrupted / check wiring
- the resistance at the analog input - check terminal points
does not correspond to a suitable cell |- check configuration of the respective
Cell sensor | sensor analog input (see device manual,
M12 | W _ , L . g input ( -
wire break | - resistance is significantly too high chapter 3.6.4)
- incorrect configuration of the analog | - replace cell sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
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- the resistance at the analog input
does not correspond to a suitable cell

- sensor line short circuited / check
wiring

- check terminal points

- check configuration of the respective

Cell sensor | sensor . .
M13 . . L analog input (see device manual, 151 | 5
short circuit | - resistance is significantly too low
. . . chapter 3.6.4)
- incorrect configuration of the analog
. . . - replace cell sensor
input (jumper setting) .
- analog input may be faulty, please
contact the manufacturer
. . - sensor line interrupted / check wirin
- a current < 4mA is flowing at the . .p / e
. . - check terminal points
corresponding analog input ) . .
. . - check configuration of the respective
Humidity - this does not correspond to a Ly gt VR —
M14 Sensor wire | suitable air humidity sensor (4-20mA) cha tger 3p6 a) ! 151 | 15
break - resistance is significantly too high P o -
. . . - replace air humidity sensor
- incorrect configuration of the analog .
. . . - analog input may be faulty, please
input (jumper setting)
contact the manufacturer
- depending on the selected setpoint
(NC — normal cooling, FC — free cooling
or HR — heat recovery), it is shown
here that the actual temperature
value is above the alarm value - control lone interrupted / check
Over (CAUTION, possible risk from wiring
overpressure in the unit - check terminal points
M15 temperature B ) . . . .p 166 | 0 1
Nr] - the alarm values can be adjusted in - faulty functioning of the fans

the setpoint menu (see also in the
operating instructions, chapter 5.5
“Setpoints”)

- on dual circuit devices, the
corresponding index number 1 or 2 is
also displayed

- alarm values set too low
- ambient temperature too high
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- a current <4 mA is flowing at the
corresponding analog input

- sensor line interrupted / check wiring
- check terminal points
- check configuration of the respective

conductivity |- this does not correspond to a T S 11
M16 sensor [Nr] | suitable air humidity sensor (4-20 mA) g1inp ! 151 | bis
. . S . chapter 3.6.4)
wire break | - resistance is significantly too high . - 12
. . . - replace air humidity sensor
- incorrect configuration of the analog .
v e g - analog input may be faulty, please
put yump & contact the manufacturer
. . - sensor line interrupted / check wirin
- a current < 4 mA is flowing at the . .p / =
. . - check terminal points
corresponding analog input ) . .
. - check configuration of the respective
Water level |- this does not correspond to a Ly gt VR —
M17 sensor wire | suitable air humidity sensor (4-20 mA) cha tger 3p6 a) ! 151 | 13
break - resistance is significantly too high P o -
. . . - replace air humidity sensor
- incorrect configuration of the analog .
. . . - analog input may be faulty, please
input (jumper setting)
contact the manufacturer
- sensor line short circuited / check
. . wiring
- the resistance at the analog input . .
- ) - check terminal points
does not correspond to a suitable fill . . .
Water level level probe - check configuration of the respective
M18 sensor short .p . analog input (see device manual, 151 | 14
. - resistance is significantly too low
circuit . . . chapter 3.6.4)
- incorrect configuration of the analog
st (e ser seifing - replace cell sensor
put iump & - analog input may be faulty, please
contact the manufacturer
- sensor line short circuited / check
- the resistance at the analog input wiring
does not correspond to a suitable - check terminal points
Outlet sensor | outlet sensor - check configuration of the respective
M19 [Nr] short |- resistance at the input is significantly | analog input (see device manual, 150 |5 7
circuit too low chapter 3.6.4)

- incorrect configuration of the analog
input (jumper setting)

- replace outlet sensor
- analog input may be faulty, please
contact the manufacturer
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- the resistance at the analog input
does not correspond to a suitable inlet

- sensor line short circuited / check
wiring
- check terminal points

Inlet sensor | sensor - check configuration of the respective 11
M20 [Nr] short |- resistance at the input is significantly | analog input (see device manual, 150 13
circuit too low chapter 3.6.4)
- incorrect configuration of the analog | - replace inlet sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
M21 NH3 Alarm 166 | 2
M22 Glycol alarm 166 | 3
Over 0
M23 pressure 167 | bis
circuit [Nr] 1
- DANGER OF FREEZING!
- the outlet temperature has fallen - control lone interrupted / check
Low below the alarm threshold — danger of | wiring
f h h - check inal poi
M24 S, rost damage to heat exc an.ger . c ec. terminal points 167 | 2 3
. - the alarm values can be adjusted in - lacking thermal load
circuit [Nr] . . .
the setpoint menu (see also in the - alarm values set too high
operating instructions, chapter 5.5 - ambient temperature too low
“Setpoints”)
- sensor line interrupted / check wiring
- the signal at the analog input does - check terminal points
Medium not correspond to a suitable pressure |- check configuration of the respective
M25 pressure sensor analog input (see device manual, 150 14
sensor [Nr] |- resistance is significantly too high chapter 3.6.4) 15
wire break | -incorrect configuration of the analog | - replace pressure sensor
input (jumper setting) - analog input may be faulty, please
contact the manufacturer
Alarm glycol 6
M26 sensor‘g[TVr] 240 | bis
11
Glycol sensor 0
M27 [Nr] 240 | bis
malfunction 5
Collective 12
M28 fault Medium 240 13
pressure
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12.7 Roller messages — Fault code R...

Fehler- MODBUS
enier E Error text Fault explanation Fault remedy :
code Reg. | Bit

ing the roll the set
RO1 opening, . ’ . ! Check mechanics and/or electrics 177 | 5
. jumped out of guide, motor faulty,
runtime fault o .
roller end positions set incorrectly
ing the roll h
Bind N | e s stk rlle hos
RO2 closing, . ! . ! Check mechanics and/or electrics 177 | 5
. jumped out of guide, motor faulty,
runtime fault . .
roller end positions set incorrectly
Blind [Nr]
RO3 both end End position sensors faulty Replace sensors 177 | 6
switch closed
Blind [Nr]
RO4 safety switch | Roller stops operation - 177 | 7
activated
12.8 Signals external messages — Fault code S...
Fehler- | « . MODBUS
< Error text Fault explanation Fault remedy -
code Reg. | Bit
- check control voltage Control voltage
fuse of the digital inputs (F692 if
Fuse/s - no signal at data input 7 necessary)
So1 w tricgered - the control voltage supply at the - check wiring in the control cabinet or | 141 | 12
&8 digital inputs is interrupted externally
- check terminal points
- check configuration of DI-7
. . . . - control line interrupted / check
- this fault message is only active with wirin
signal type 4-20 mA or 2-10 V & . .
. . . - check terminal points
Setpoint - a current < 4mA is flowing at the . . . 6
o . . .| - check configuration of the respective .
S02 W | shifting [Nr] | corresponding analog input or there is . . 151 | bis
. analog input (see device manual,
wire break |avoltage<2V 7
. . . chapter 3.6.4)
- incorrect configuration of the analog .
. . . - analog input may be faulty, please
input (jumper setting)
contact the manufacturer
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- this fault message is only active with
signal type 4-20 mA or 2-10 V

- control line interrupted / check
wiring
- check terminal points

Speed slave |- a current < 4mA is flowing at the . . . 8
. . . .| - check configuration of the respective .
S03 [Nr] wire corresponding analog input or there is . . 151 | bis
analog input (see device manual,
break avoltage<2V 9
. . . chapter 3.6.4)
- incorrect configuration of the analog .
av e cing - analog input may be faulty, please
put yump & contact the manufacturer
- an external emergency stop was
actuated - control line interrupted / check
Ext. emerg. . . ..
S04 - on dual circuit devices, the wiring 141 | 14
Stop . . . .
corresponding index [1 or 2] is also - check terminal points
displayed
S05
- general message that the domestic
— water storage tank is faulty - control line interrupted / check
'g - if this function is not desired, either a | wiring
S06 container . . . . 145 | 8
fault wire jumper can be installed at the - check terminal points
respective terminals, or the function is | - eliminate fault on storage tank
deactivated in the “Control” menu
- general message that the domestic L
< g . - control line interrupted / check
water pressure increase is faulty .
pa . . . wiring
pressure - if this function is not desired, either a . .
S07 . . . - check terminal points 145 | 7
increase fault | wire jumper can be installed at the . .
. . .. |-eliminate fault on pressure increase
respective terminals, or the function is um
deactivated in the “Control” menu pump
- motor line(s) interrupted / check
- general message that the spray pump g (s) Ri=Ell
Spray pum is fault . .
S08 RiSY PEIMB v . - check terminal points 143 | 10
fault - motor protection .
. . - check protections
- overheating protection .
- mechanically check pump
- despite circulating pump bein L
. P & p. P . g - control line interrupted / check
switched on, the monitored line has ..
wiring
no flow check terminal points
S09 Flow error |- pump not working correctly P 143 | 11

- blockage in the line
- valves faulty
- flow monitor faulty

- check functioning of the circulation

pump
- replace flow monitor
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- insufficient water available to
operate the pump
. - water supply failed - check water supply
S10 w SDr\r/arun:rl:g - valves closed - clean pipelines 143 | 12
praypume | _ line blocked - check valves
- refill valve faulty
water pressure too low
- communication to ext. master - switch on master
s11 | A MaES);teir:anh T A ;Nci:)i:trol line interrupted / check 167 | 15
V1. master (TCS) switched off : . L
- check incoming signal
12.9 Valve messages — Fault code V...
Fehler-| ¢ Error text Fault explanation Fault remed MODBUS
code | < P v Reg. | Bit
- the fixed maximum runtime of ;Nciz:tgrol i (i) /s
. losing th .
Runtime opening or ¢ gsmg the main water - check terminal points
. valve (2:30 min) was exceeded
VOl | W | mainwater | L 0 Y - check power supply to the valve 145 | 0
valve [Nr] | SUPPY VOag - check feedback (limit switch) of the
interrupted
valve
- no feedback
- check valve control
- the fixed maximum runtime of . c.o.ntrol T AT EEEt) IS
opening or closing the draining valve wiring
Runtime (;30 min) was exceeded - check terminal points
V02 W | drain valve X s'u Iv voltage to the valve - check power supply to the valve 145 | 1
[Nr] . PRy < - check feedback (limit switch) of the
interrupted
valve
- no feedback
- check valve control
- the fixed maximum runtime of . c.o.ntrol line interrupted / check
opening or closing the ventilation wining
Runtime oL L —— - check terminal points
V03 W | Shut-off valve - supol 'volta P ——— - check power supply to the valve 145 | 6
[Nr] . . . - check feedback (limit switch) of the
interrupted
valve
- no feedback
- check valve control
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- the fixed maximum runtime of
opening or closing the spray valve

- control line interrupted / check
wiring

Runtime . - check terminal points 11
(2:30 min) was exceeded .
V04 spray valve | ° S S W - check power supply to the valve 145 | bis
[Nr] . PRy & - check feedback (limit switch) of the 14
interrupted
- no feedback valve
- check valve control
- the fixed maximum runtime of i (?o.ntrol i (eIt Czes
. . . wiring
opening or closing the inlet valve was . .
. - check terminal points
Runtime inlet | exceeded
V05 valve el e e e v - check power supply to the valve 166 | 9
A - check feedback (limit switch) of the
interrupted
- no feedback valve
- check valve control
- the fixed maximum runtime of i cfo.ntrol line interrupted / check
opening or closing the bypass valve wiring
. P - check terminal points
Runtime was exceeded
V06 bvpass valve | - suply voltage to the valve - check power supply to the valve 166 | 8
vp _ SUPPly VORAB - check feedback (limit switch) of the
interrupted
- no feedback EIT
- check valve control
- the fixed maximum runtime of . (?o.ntrol i ey giee] f dheels
opening or closing the 3-way valve was wiring
Runtime esceeded - check terminal points
Vo7 Three-way supply voltage to the valve - check power supply to the valve 166 | 10
valve . PRIy & - check feedback (limit switch) of the
interrupted
valve
- no feedback
- check valve control
- control line interrupted / check
- there is a voltage < 2 V at the wiring
Control valve cprrespondlng analog input (standard |- check tern’ynal p9|nts .
. signal type 2-10 V) - check configuration of the respective
V08 [Nr] wire ) . . . . 152 |0 1
break - incorrect configuration of the analog | analog input (see device manual,

input (jumper setting)
- no feedback

chapter 3.6.4)
- analog input may be faulty, please
contact the manufacturer
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13. FINAL COMMENTS

These operating instructions make no claims to completeness. If necessary, please request the
current version from the manufacturer of the control unit. The control unit is always kept up to date.
This relates to the hardware and also the software. The TCS.2 is continually expanded with new
functions. The manufacturer reserves the right to adapt the software and hardware to technical
requirements at any time. In principle, care is taken to ensure that new versions are backwards-
compatible. This means that new software versions can replace older versions without any loss in
functionality. Care is also taken to ensure that older versions can be replaced without any changes
in the wiring.
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